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In October 1948, Surgeon General Leonard A. Scheele dedicated 
a new hospital at Live Oak, Fla., the first to be completed under 
the Hospital Survey and Construction Act. In October 1952, Dr. 
Scheele formally opened a 49-bed hospital at Lebanon, Oreg., the 
one-thousandth project to be completed under the program. 

Of the 1.000 projects now in operation, 525 are completely new 
hospitals, 330 are additions and improvements to existing hospitals 
or related facilities, and 145 are health centers. An additional 800 
projects are now under construction or have been approved for 
construction by the States and the Public Health Service. 

The total Federal share in the 
The States and communities have invested nearly twice that amount. 


.800 projects is 500 million dollars. 

Despite the fact that these projects will add 88,000 beds to the 
Nation’s health facilities, the construction under the National Hos- 
pital Program, plus the very considerable amount of hospital building 
outside the program, is barely keeping pace with the population rise 
and obsolescence of hospital facilities. As a result, the need for 
additional hospitals is still critical. 

The Lebanon Community Hospital is typical of the majority of 
the hospitals completed under the National Hospital Program. It is 
a one-story structure with two operating rooms for major surgery, 
plus minor surgery facilities in connection with the emergency room. 
It has a 16-bed obstetrical department and 18 bassinets. The building 
is air-conditioned throughout and has a piped-in oxygen system which 
makes oxygen immediately available in all patient rooms, surgeries, 
and delivery rooms. 

The medical staff includes all six physicians practicing in Lebanon. 
Through arrangements with larger hospitals in nearby cities, the 
Lebanon hospital can call upon specialists in pathology, radiology. 
internal medicine, orthopedics, pediatrics, eye, ear, nose and throat, 


obstetrics, gynecology, and other fields of medical care. 





frontispiece 


Final preparations for the open- 
ing of the Lebanon Community 
Hospital are illustrated in these 
photographs. John Nyland, presi- 
dent of the board of directors, is 
pointing out the plaque commemo- 
rating the founders of the hos- 
pital—more than 3,200 citizens of 
the area who contributed time 
and money to make this project 
possible. (Photography through 
the courtesy of Dalton’s Studio. 


Lebanon, Oreg.) 











Contents for October, continued 


continued 





Public health in veterinary medicine 


Alexander Zeissig. 


Salmonella infections in chickens and turkeys____~~----~~~~ 
L. C. Heemstra. 


re I a icici cscnt enecicaiaae 


H. J. Stafseth. 


Financial resources of dental schools________________________ 
Gerald D. Timmons. 


a i 


The survey approach to morbidity and health data____.___.___-_~- 


Halbert L. Dunn. 
Sampling and field procedures of the Pittsburgh morbidity survey_-_ 
Daniel G. Horvitz. 


er i ccsninninticepticrnieneniainistinsaneniennintadeedes 
Robert E. Patton. 


Entomological survey methods_-___..__...-.----------------- 
Robert E. Serfling. 


F. M. Hemphill. 
Da if ces scabies estonia ie chien an blade a 


Intrastate evaluations of syphilis serology___.._._._.__.___._----~_- 


Albert V. Hardy. 
eR aiid cia 
Public Health Service research grants and fellowships approved 

a sein da ee meh ena ateneableseséacionabid a 
Short reports and announcements: 


Milepost... ii. Frontispiece... ii. Public health nurses . 


Page 


984. 


985 


9860 


987 


989 


997 
998 


1003 


1013 


1020 


1026 


1035 
1036 


1039 


1040 


. « 993. 


United Nations Day . . . 962. Training vocational rehabilitation 
counselors ... 971. Four hospitals will close . . . 988. Environ- 
mental health center training courses ... 996. Sewage treatment 


plants . . . 1002. WHO Newsletter . . . 1019. Shannon succeeds 


Topping . . . 1038. 


c HEA, 
‘ % 


~P 
o* Ye, 
? 
9taua?® 


» 
7798 * 





PUBLIC HEALTH REPORTS 


E 


>. P 
»* Ye, 
? 

Ftaua® 


*r798° 


G. St.J. Perrott, Managing Director 
Chief, Division of Public Health Methods 


EDITORS 


Chairman of the Board of Editors 


Epwarp G. McGavran, M.D., M.P.H. 
Chapel Hill 


Howarp Ennes, M.P.H. Tart S. Feman Winona E. Carson 
Executive Editor Managing Editor Asst. Managing Editor 


30ARD OF EDITORS 


Gaytorp W. Anpverson, M.D., Dr.P.H. Basit C. MacLean, M.D., M.P.H. 
Minneapolis Rochester 


Justin M. Anprews, Sc.D., LL.D. 
Atlanta 


Hausert L. Dunn, M.D., Pu.D. 
Washington 
Martua M. Eniot, M.D., Sc.D. 
Washington 
Rutu Freeman, R.N., Ep.D. 
Baltimore 
Joun W. Knutson, D.D.S., Dr.P.H. 
Washington 


GERARD Piet, A.B. 
New York 
M. ALiten Ponp, M.P.H. 
Washington 
FittmMoreE SANForpD, Pu.D. 
Washington 
GeorceE M. Unt, M.D., M.S.P.H. 
Los Angeles 


Russett M. Witper, M.D., Px.D. 
Bethesda 


FEDERAL SECURITY AGENCY 
Oscar R. Ewinec, Administrator 
PUBLIC HEALTH SERVICE 


Leonarp A. ScHEeELe, Surgeon General 











Ve 











erspectives 


in the Practice of Public Health 


URING the past half century the concepts 
and the practice of public health have 
undergone an evolutionary development of 

increasing momentum and significance. In the wake 
of the great sanitary awakening and the golden age 
of bacteriology came the control of communicable 
disease and the management of the primary threats 
to infant and maternal survival. Latterly there 
has come more adequate medical care, a closer link- 
age of curative and preventive medicine, and the 
beginnings of serious attacks on the chronic diseases 
through organized research and community action. 
There has been increasing recognition of the broader 
implications of the terms “environmental health” 
and “occupational health,” of the health implica- 
tions of a maturing United States population, and 
of the impact on health of a shrinking world. Yet 
these are but a few of the components which must 
be dealt with today when we speak of “the public 
health.” 

An enlightened perspective is demanded if we are 
to meet successfully the day’s tasks and are to pre- 
pare intelligently for coming challenges. Public 
Health Reports, in common with other scientific 
journals, deals largely with current history, with 
records of contemporary research, with evaluations 
of the present and relatively immediate past, and 
with an occasional probing into tomorrow. 

Together with the American Journal of Public 
Health, our pages mirror many segments of the 
history of public health since 1878; through these 
pages one can follow, if he will, the growth of a great 
But broader obligations than 
mere reporting rest upon a journal such as ours. 
It is also our task to provide continuing opportunities 
for critical appraisal of policies and practices and 


biosocial movement. 


for review of the record. 
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This issue of Public Health Reports marks a seri- 
ous effort to meet our obligation afresh. Regret- 
tably, the occasion is the passing of a distinguished 
figure from the public health scene—Dr. Joseph 
Walter Mountin. 


following pages by his friend and colleague, Dr. 


His career is reviewed in the 


Thomas Parran, who has chosen to look upon this 
chronicle with a degree of historical perspective. 
The fact is Dr. Mountin’s career spanned an era of 
public health, and his record is inextricably inter- 
woven with the story of public health from the 
1920's to the present. 
portion of the story of the Public Health Service, for 
in a profound manner the man’s work and his 


Particularly it is a significant 


organization interacted upon one another. 

We are, of course, too close to the facts to measure 
Dr. Mountin’s contribution to public health. He 
was one of a company of dynamic personalities who, 
in actuality, changed the very life of America. Time 
will reveal the scope and depth of his particular 
influence, his vision, his basic practicality. How- 
ever, it is worth reviewing now, in the spirit of Dr. 
Mountin, the events of these past three decades. 
For we are in a period of great change, moving 
toward a momentous synthesis of medicine and 
public health; and much of what we may expect is 
pointed to in the career of public service and in 
the writings of this man. 

Over the years Public Health Reports has been 
privileged to publish many papers by Dr. Mountin 
and his co-workers. The posthumous publication 
in this issue of the last two papers he presented, 
together with Dr. Parran’s article, adds to a signifi- 
cant chapter in the history of a vital and purposeful 


social movement. 


THE Eprrors 


929 








A Career in Public Health 


By THOMAS PARRAN, M.D. 


In late 1895 a diphtheria epidemic was rag- 
ing through eastern Wisconsin. Two of the 
seven children on the Mountin farm in Hart- 
ford were stricken. It was a small town. Med- 
ical facilities were meager; the new diphtheria 
antitoxin in short supply. Doctors did what 
they could, but the deaths continued to climb. 
In the Mountin household, Ned, age 5, suc- 
cumbed. His younger brother, Joe, managed 
to pull through. 

During his lifetime, Joe Mountin was to see 
diphtheria and many other infections virtually 
conquered. But he was to be no mere spectator 
on the sidelines as the United States advanced 
from an epidemic-ravaged, insanitary country 
to one which is among the nations having the 
highest standards of health and productivity. 
He was to be an indefatigable leader, giving his 
entire adult life to the service of others, in the 
great biosocial movement that is public health. 
Almost every phase of that movement felt the 
impact of his mind and energy. 


Man and Organization 


Mountin came to the Public Health Service 
soon after graduation from medical school, had 
the experiences common to a medical career in 
public health, advanced in position and respon- 
sibility through the years, and became chief of 





Dr. Parran, dean of the Graduate School of 
Public Health of the University of Pittsburgh, 
was Surgeon General of the United States Pub- 
lic Health Service from 1956 to 1948. 
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one of the important bureaus of the Public 
Health Service shortly before his death. At 
first glance, tliis could be the biography of any 
one of a number of first-rate administrative 
officials in public health or other fields, in Fed- 
eral or State government, who merit remem- 
brance for a job well done. 

There was something more to Joe Mountin. 
He was a cut above most of his contemporar- 
ies—above and ahead—yet he was of them and 
part of a working partnership with his col- 
leagues. 

When Joseph W. Mountin died at 61, April 
26, 1952, the American people lost a devoted 
public servant, the public health profession lost 
one of its most stimulating philosophers, and 
the world health movement lost a pioneer. 

He was all of these largely because of two 
things: Mountin had vision—a vision of the 
future, but with first steps in the present. 
Equally significant, he was part of a functional, 
purposeful organism which was itself respon- 
sive to stimuli from within as well as from 
without. 

The Public Health Service encompassed his 
entire professional career. It was a compatible 
union not unmarked by superficial differences 
and periods of minor discord, but based on a 
mutual respect that grew stronger year by year. 
Much of what he was and did was possible 
largely because he was a working element of a 
many-faceted but integrated organization as 
it grew into a place of increasing significance 
in the total health arena. He, in turn, had 
much to do with the growth and development 


of the Service. 
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Left to right: Assistant Surgeons General Joseph W. 
Mountin, States Relations Division, R. E. Dyer, National Institute of Health, Lawrence Kolb, 
Division of Mental Hygiene; Assistant to the Surgeon General Warren F. Draper; Surgeon 
General Thomas Parran; Chief Inspection Officer L. R. Thompson; Assistant Surgeons Gen- 
eral M. C. Guthrie, Division of Foreign and Insular Quarantine and Immigration, Paul M. 
Stewart, Division of Personnel and Accounts, E. R. Coffey, Division of Sanitary Reports and 


The Surgeon General’s staff in 1942. 





Statistics, W. F. Ossenfort, Division of Marine Hospitals and Relief. 


Not present, Assistant 


Surgeon General Raymond A. Vonderlehr, Division of Venereal Diseases. 


Public Health Beginnings 


Mountin’s reputation does not rest on any 
single outstanding accomplishment. His name 
is not associated with any great medical or re- 
search achievement, nor with the discovery of a 
new cure for disease, nor even with the adminis- 
tration of a particular health program that had 
immediate, dramatic results. His contribu- 
tions were varied, all-embracing, identified with 
a wide spectrum of public health. The meas- 
ure of his stature may be found in this very 
(diffusion, in the catholicity of his interests and 
influence. For he viewed public health in 
terms of all the resources which could be 
brought to bear upon the objective of more 
satisfying and more healthful human life. 
Years ago he foresaw the synthesis of medicine 
and public health as a positive concept and 
practical possibility. 

In 1891, when Mountin was born, public 
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health was in the golden age of bacteriology, 
but health conditions were poor. Epidemics 
of cholera and yellow fever were constant 
Malaria was endemic over large areas 
Filthy and insanitary condi- 


As a 


result typhoid fever was rampant and infant 


threats. 
of the country. 
tions characterized most of our cities. 
mortality high. Services for the prevention 
and care of communicable diseases were frag- 
mentary, and what health machinery existed 
was meager. 

These conditions changed but slowly during 
Mountin’s boyhood and youth. Perhaps they 
fired his youthful imagination with curiosity 
and his humanitarian instincts with determina- 
tion. In any event, he chose a medical career, 
and after receiving a medical degree in 1914 
(with a bachelor of science in 1916) served 
internships at the Milwaukee County and the 
Chicago Hospitals. His 
curiosity about hospital and dispensary or- 
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ganization was stimulated in these years, and 
he made a special tour to study clinical organi- 
zation and management in several eastern cities. 
Upon his return to Milwaukee he organized the 
Marquette University Dispensary Clinic, which 
he directed for about a year. 

Mountin began his public health career in 
1917 with his friend and classmate, John F. 
Mahoney, who 29 years later was to receive the 
Lasker Award for developing penicillin treat- 
ment for syphilis. Each joined the Public 
Health Service as a “scientific assistant.” 

World War I had brought to the Public 
Health Service an important new responsi- 
bility—safeguarding the health of military 
personnel and civilians in areas around Army 
camps and in new defense communities. State 
health organizations were still incomplete. The 
local health unit movement was just getting 
under way. Health machinery in the States 
and communities was almost totally inadequate 
to meet the increased demands suddenly im- 
yosed by the war. It was necessary to turn to 
the Federal health agency for organizational 
and technical assistance in adopting preventive 
measures and in erecting emergency sanitary 
safeguards. 

Mountin’s first assignments for the Service 
were in extracantonment health work in Louis- 
ville, Des Moines, and Waco. He was com- 
missioned in the Regular Corps as an assistant 
surgeon in July 1918, and early the next year 
entered upon the sequence of training assign- 
ments common to most young Public Health 
Service officers of his day. This gave him ex- 
perience in quarantine duty, in the marine hos- 
pital service, and in health administration. 


The Missouri and Tennessee Days 


I first met Joe Mountin in September 1921 
when he reported to me for duty in the Tri- 
State Sanitary District in Joplin, Mo. TI ex- 
plained to him that our job was to try to per- 
suade some of the county boards of supervisors 
and local Red Cross chapters to support county 
health units—each with a full-time health offi- 
cer, a nurse, a sanitary inspector, and a clerk— 
and that we also could expect some financial 
help from the Rockefeller Foundation and from 
the Metropolitan Life Insurance Company, 
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which was interested in a nursing service in 
some of the mining counties where health con- 


ditions were bad. 

There was a great deal of trachoma in the 
Ozarks then, and we were told, too, that almost 
everyone in the fertile cotton growing counties 
of southeast Missouri had malaria. ‘There was, 
in short, much to be done. I suggested that 
Mountin look around the State, become ac- 
quainted with the people and their needs, and 
report back. 

Later when Joe was telling me what he had 
learned in rural Missouri, he observed that local 
health work was a far cry from quarantine duty 
with its implicit sense of power and authority. 
He noted that at his present task first he had to 
learn, then convince others of an idea. “In 
quarantine,” he said, “we work by the book, but 
down here there isn’t any book, so . . .” 

So he had to “write” the book—and in a sense 
that was what he was doing throughout his 
career: identifying and describing public 
health problems, many of which were not even 
seen by others at the time; devising ways and 
means of meeting them; and stimulating peo- 
ple to apply and develop tools and methods. 

In 1922 we moved to Jefferson City primarily 
to work more closely with the Missouri State 
Health Department in promoting local health 
units. It was the Public Health Service's pol- 
icy then, as now, on request to aid State and 
local health departments by the loan of person- 
nel when needs are great and the loan is in the 
interest of the Nation’s health. 

Mountin was in the field much of the time. 
Increasingly he seemed interested in southeast 
Missouri. As events proved, it was not the 
area’s malaria problems alone that commanded 
his interest, but also a talented, attractive Red 
Cross nurse, Genevieve Bazan. She became his 
wife on June 30, 1923, and was his staunch help- 
mate for 29 years. But neither beloved wife, 
nor family, nor friends diverted Mountin 
from his central interest, his work. 

Under the general direction of Dr. L. L. 
Lumsden he remained in Missouri until 1926 
(except for a 6-month tour of duty as a student 
officer at the Hygienic Laboratory in Washing- 
ton). He organized county health depart- 
ments, initiated control programs against 
trachoma, malaria, and tuberculosis, and pro- 
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moted State health services in the fields of sani- 
tary engineering, public health nursing, ma- 
ternal and child hygiene, and vital statistics. 

Mountin spent the next 4 years in Tennessee, 
where he gave able assistance to the State health 
commissioner, the late Dr. E. L. Bishop, in 
developing State and local public health prac- 
tices. During this period, too, he began a num- 
ber of surveys of public health organization and 
administration. These surveys, an enterprise 
with which he continued to be associated 
throughout his professional career, were models 
of clarity, insight, and analysis. They marked 
the beginning of his writing career, a career 
which was to grow tremendously in output and 
significance. 


Conferee and Scholar 


While still on duty in Tennessee, Mountin 
acted as secretary of the public health section 
of the 1930 White House Conference on Child 
Health and Protection. This was a new experi- 
ence to him, at least on a national scale, but his 
organizing ability and his skill in preparing a 
report met the test. His understanding and 
grasp of a total situation came to be widely 
respected. From then on he was to be called 
on to act as chairman, secretary, or organizer 
of numerous meetings of national and interna- 
tional scope in which health, social welfare, 
and economic considerations were interacting 
influences. In each he helped to bridge the gap 
between “public health” and “social welfare.” 

To him a conference was an opportunity for 
uncovering, facts, for reconciling opinions and 
attitudes, for action, for progress. He saw a 
problem, realized that it had to be met, and 
mobilized all the resources within his reach to 
work toward a solution. 

These early years in the Public Health Serv- 
ice were significant to Mountin, as they have 
been to most of the Service’s professional corps, 
in providing a rounded experience before a per- 
manent course was charted. He, of course, did 
not let his education lag then or later, whatever 
his assignment. He was both teacher and stu- 
dent to the end of his days. He had no M.P.H. 
degree, but he was in the fullest sense a master 
of public health. 
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Study, Analyze, Evaluate 


In 1931 Mountin was brought to Washington 
to take charge of the new Office of Studies of 
Public Health Methods in the Division of Scien- 
tific Research. As he saw it, the purpose of that 
office was to elevate, through controlled study 
and critical appraisal, the practical applica- 
tion of public health knowledge to the status 
of a science. The following description of the 
functions of the office puts the issues with a 
clarity that undoubtedly bears his personal 
touch (7): 

“The facts revealed through investigations 
in the basic sciences need to be applied under 
controlled conditions before being incorporated 
into public health programs. Furthermore, a 
large part of the content of public health pro- 
grams has been built on the collected experience 
and judgment of practical health administra- 
tors. Such programs need to be analyzed to 
determine the effectiveness of procedure as well 
as the economy of its application. 

“The future program of the office also con- 
templates not only the study of specific meas- 
ures in disease control and health promotion 
from the analytical point of view, but the con- 
duct of experimental work to develop and test 
new methods. Such measures should obviate 
the necessity of trial and error which results if 
various procedures are immediately incorpo- 
rated into public health programs.” 

This passage contains several key words 
which reveal Mountin’s methods and _tech- 
niques: “study,” “experiment,” “analyze,” 
“evaluate.” He not only applied these princi- 
ples to his own work, but, of more importance, 
he was able also to stimulate others to do so. 
His influence grew geometrically. The impact 
of this kind of leadership on public health as 
we know it today is difficult to measure. One 
thing is sure: It helped mold our present con- 
cepts of the role and the significance of organ- 
ized health agencies. Many of the practices he 
championed years ago are now taken for 
granted. 


Community Health Surveys 


In this period, he conducted or directed nu- 
merous health surveys in States, cities, and 
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counties, working constantly for better tech- 
niques, for more meaningful measuring devices, 
and for simpler recording and reporting prac- 
tices. 

In some studies he not only analyzed the 
structure and the recorded performance of the 
health department itself, but he also went di- 
rectly to families in the community to deter- 
mine the actual numbers and kinds of services 
they received from their health agencies—a new 
approach quickly adopted by others. 

Mountin’s reports were always brief, pointed, 
practical. But he left a surveyed community 
with more than a written report. He left dis- 
ciples who were dedicated to doing the job that 
needed to be done. He might be able to find 
only a small group, or even a single person, 
with the interest, the energy, and the social 
conscience to carry on the work—but he found 
them, and he sparked their imaginations and 
their wills. 

From 1935 to 1937 Mountin was assigned to 
the National Health Survey. His responsi- 
bility was the phase devoted to hospital facili- 
ties. The findings were to have many 
important consequences, not the least of which 
was a new look at the distribution of hospitals 
in this country and their role in the total health 
structure. 

In 1937 the Division of Scientific Research 
was abolished and all its functions consolidated 
in the National Institute of Health. In this 
reorganization, several units concerned with 
statistical investigations, child hygiene, milk 
sanitation, and water pollution were brought 
together in a new Division of Public Health 
Methods with Mountin as its first chief. Its en- 
larged emphasis was upon the scientific study of 
sociological, economic, and educational factors 
in human health. This was a first attempt 
to integrate the social sciences with the basic 
research programs of the Public Health 


Service. 


Federal Grants-in-Aid 


In 1939 Mountin became chief of the Division 
of Domestic Quarantine. This division—later 
the Division of States Relations, now State 


Grants—in 1936 had been given responsibility 
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for administration of Federal grants-in-aid to 
the States for health services under Title VI 
of the Social Security Act. Earlier (1930) he 
had written (2): 


“Financial aid from extra-county sources is 
an integral part of county health department 
administration. Such subsidy should serve 
both as a promoting and stabilizing influence 
and at the same time afford a means whereby 
extra-county governmental agencies may assist 
in providing a more uniformly adequate local 
service by distributing the burden in accord- 
ance with the resources of the local units of 
government. 

“The subsidy plan should be so designed as 
to encourage counties to increase their health 
activities continually rather than to reach some 
fixed goal and stop there.” 


He urged, also, a systemized formula for the 
allocation of grant funds: 

“Tt is quite important in the projection of a 
program that local authorities know at the out- 
set what support they may expect over a period 
of years, barring, of course, unexpected acts 
of appropriating bodies. If the exact amount 
of the grant cannot be stated, at least there 
should be established a fixed rule for appor- 
tioning such funds as may become available 
and for fixing such increases or decreases of 
subsidy as may be contemplated.” 

At his Division of States Relations post. 
Mountin sponsored modifications and improve- 
ments in the planning and administrative as- 
pects of the grants-in-aid system. Perhaps 
more important, however, was his, interest in 
the development of the technical assistance 
concept, involving the placing of competent 
specialists in the district (now regional) offices 
to provide on-the-spot consultation and tech- 
nical service to the States. 

Mountin believed in State and local respon- 
sibility. Frequently he advocated it with such 
a fervor as to try the patience of many a health 
officer. As a result, his relationships with the 
State and Territorial health officers group 
were sometimes stormy; but always he was 
pushing for more active, more rational, more 
farseeing leadership on the part of State and 
local officials. His last paper—posthumously 


Public Health Reports 








( 

a 
N 
( 
I 











CRANTS—IN—AID FOR HEALTH SERVICE 


FEDERAL 


=A 
vi fh 


LOAN OF PERSONNEL TECHNICAL SERVICES 


FINANCIAL AID 


v 
\s THE — og 











LOCAL COMMUNITIES 


One of the “characteristic methods of health 
administration” as described by Joseph W. 
Mountin and Evelyn Flook in “Guide to Health 
Organization in the United States,” Public 
Health Service Miscellaneous Publication No. 
35, U. S. Government Printing Office, 1947. 


presented before the 1952 American Medical 
Association meeting—dealt with his decennial 
surveys of the distribution of health services 
in State government. It underscored his con- 
cern with the growing dispersal of health re- 
sponsibility among other than health depart- 


ments, 


The War Emergency 


At the very outset of Mountin’s tour of duty 
in the Division of States Relations came the 
national emergency periods and then World 
War II. Here he was responsible for admin- 
istering the nation-wide emergency health and 
sanitation program. This program proved a 
vital factor in maintaining national health at 
a high level during the war despite vast disrup- 
tions of families, mass movements of popula- 
tion, the mushrooming growth of industrial 
towns, and shortages of medical, nursing, and 
sanitation personnel. 
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The first steps were, as would be expected, 
fact finding. Even before funds were avail- 
able, the Public Health Service undertook, at 
Mountin’s urging and under his guidance, what 
we called “reconnaissance surveys.” Survey 
teams were sent into proposed or newly estab- 
lished military and defense zones. Their find- 
ings were on hand when the time for action 
came and formed the basis for concrete measures 
designed to protect both the military and civil- 
ian communities. The pinpointed 
specific health problems—a malaria hazard, un- 
due prevalence of venereal disease, an unsatis- 
collection and 


surveys 


factory system of garbage 
disposal, inadequate mosquito, fly, and rodent 
control programs. Perhaps more important, 
they revealed and documented the weak spots 
in the general public health services. 

An important wartime health activity was 
the program to curb malaria, a potential threat 
to the health and efficiency of troops and war 
workers quartered in sections of the country 
where malaria was endemic. To deal with this 
problem, the Office of Malaria Control in War 
Areas was established in Atlanta, Ga., in Feb- 
ruary 1942. 

The problem demanded aggressive, immedi- 
ate action through direct services to a degree 
rarely seen in State-Federal health relation- 
ships. It was, of course, impossible to separate 
malaria control in military and war production 
areas from that of neighboring communities. 
The MCWA unit, therefore, was an active co- 
worker with the States, and intensive campaigns 
to eradicate malaria were carried on throughout 
the entire endemic area. 

Out of this experience—which in 1945 began 
to include typhus and plague control—Mountin 
forged another tool of public health adminis- 
tration: the field research and training center. 
The Communicable Disease Center was created 
in 1946, built upon MCWA foundations but 
with a charter that went well beyond the en- 
vironmental aspects of malaria control. The 
CDC was to become the Nation’s largest center 
for field and applied research and training in 
the communicable diseases, and was to act as a 
reservoir of special competence for service to 
Mountin is deservedly 
In his 


State health agencies. 
known as “the father” of this center. 
history of the Public Health Service (3), Dr. 
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The Communicable Disease 
Center of the Public Health 
Service, at Atlanta, Ga., stands 
as a monument to Dr. Mountin. 
Here he is shown in July 1948 
reviewing architect’s plans for 
the CDC buildings to be located 
near Emory University. To 
the left is Dr. R. A. Vonderlehr, 
then in charge of CDC; to 
the right is Surgeon General 
Scheele. 


Ralph C. Williams says: “The Communicable 
Disease Center owes its beginning to the strong 
conviction of Dr. Joseph W. Mountin that a 
need existed in the Public Health Service for 
decentralizing highly specialized knowledge.” 
The establishment at Anchorage in 1948 of 
a field station to be designated in 1950 as the 
Arctic Health Research Center also was due, 
almost exclusively, to his efforts. Convinced 
that we had much to learn about health in the 
far north, Mountin was one of the first to call 
for a specific program in arctic hygiene (4) : 
“The far north is perhaps our last remaining 
frontier. It contains vast untouched reservoirs 
of strategic materials and of minerals and vege- 
tation that can enrich the world. These areas 
are capable of supporting abundant life, per- 
haps of supporting flourishing civilizations. 
But human beings have failed to populate them, 
partly out of ignorance and partly because of 
the difficulty of adjusting to a new environment. 
Only to the extent that some of these problems 
are faced squarely, and only to the extent that 
hazards to health are explored and eliminated, 
van Alaska and other parts of the far north 
attract a stable, home-seeking population. 
“In the past, public health activities have 
developed in the wake of civilization. Now 
public health is presented with an opportunity 
to lead civilization, to pioneer in new fields. 
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—Atlanta Journal-Constitution photograph. 


By uncovering some of the problems of human 
life and adjustment in low-temperature areas, 
public health can become a creative force in 
opening up new frontiers. At the same time, 
it can make potentially significant contributions 
to basic knowledge.” 


New Training Horizons 


War-born shortages of health workers served 
to reinforce Mountin’s earlier insistence on more 
effective education and continued training. 
Health programs, he knew, were as successful 
as the people who conducted and directed them 
were competent. We need health workers 
trained not only in the traditional medical fields, 
he maintained, but in a variety of related dis- 
ciplines, in practical administration, and in the 
social sciences. Here is a training plan he 
evolved and was putting into practice in the 
spring of 1928 (4): 

“The administrative health officer should be 
trained for his work. This training should 
cover fundamentals and should afford an oppor- 
tunity to acquire experience in the practical 
conduct of the work of a health department. 
A course of this type will necessitate a close 
coordination of a teaching institution and an 
administrative health organization. How- 
ever, such training facilities are not likely to 
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be used extensively unless a system is perfected 
which will provide means whereby training can 
be made readily available, and unless there be 
some provision for making training a qualifica- 
tion for employment and advancement. The 
State health department seems to be the agency 
best able to sponsor a plan of training; however, 
the actual teaching should be under the man- 
agement of an educational institution such as 
a department of preventive medicine in a medi- 
cal school or a school of hygiene. The local 
health agencies should cooperate, particularly 
for the purpose of making available their facili- 
ties for acquiring experience in practical public 
health administration.” 

Mountin early recognized the importance of 
many other professions and disciplines on the 
health team. He constantly urged, for ex- 
ample, that major administrative responsibility 
be assumed by people with training and experi- 
ence in public administration. 

Through his early studies of nursing practice, 
he helped clarify and enrich the role of the pub- 
lic health nurse (6), sharing Welch’s concept of 
them as a “unique contribution of the United 
States to public health.” Many ideas incorpo- 
rated into the cadet nurse training program of 
World War II were evolved during the period 
when public health nursing was a section in the 
Division of States Relations. 

At our staff meetings, in public addresses, 
and elsewhere Mountin long contended that we 
were failing to exploit a resource of great po- 
tential in neglecting auxiliary workers of all 
kinds. In one of his last public speeches he 
said (7): 

“Of particular importance is the need for 
auxiliary and nonprofessional workers. Up to 
now little serious thought has been given to 
such personnel as inspectors, aides, technicians, 
and others who perform many of the routine 
operations in this country, and who could be 
relied upon to provide the bulk of services in 
less highly developed countries. As a result, 
even when program planning is relatively good, 
the actual conduct often falls below our expec- 
tations. 

“This must be considered an important ele- 
ment in sound planning for two reasons. First 
of all, the training of auxiliary workers should 
have a high priority in all organizations. Sec- 
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ond, the organization should be such that 
maximum use is made of highly trained profes- 
sional personnel. Routine details should be 
delegated to auxiliary or less highly specialized 
workers.” 

Also, Mountin was instrumental in employ- 
ing the talents of other professional workers— 
educators, psychologists, sociologists, econo- 
mists, medical social workers, social anthro- 
pologists—professions outside those tradition- 
ally associated with public health. 

Commenting on another attribute, Dr. Lewis 
R. Thompson, Mountin’s immediate superior as 
chief of the Bureau of State Services, remarked 
in 1941 that “It has been largely through Dr. 
Mountin that the Service has developed special- 
ists in certain newer fields of public health. In 
this regard I should like to point out the train- 
ing of Service officers in the fields of pneumonia, 
hospital management, public health education, 
and tuberculosis control.” 


New Directions 


It was characteristic of the man that he was 
constantly developing new concepts of public 
health practice. The usual evolution was from 
the germ of an idea, to a study, to a demonstra- 
tion or pilot project, and often to a full-fledged 
public health program. Deliberately he con- 
centrated on planning and promotion, making 
no attempt to oversee the entire sequence. 
Often to my dismay he would leave one budding 
new program for other workers to develop while 
he pursued new concepts, which sometimes in 
initial stages seemed almost fanciful. What is 
important to remember, however, is that such 
current and substantial activities of the Public 
Health Service today as tuberculosis control, 
dental public health, community health educa- 
tion, hospital planning and construction, and 
chronic disease control had their origins in his 
division. 

Mountin was constantly searching for new 
techniques and made many contributions to pub- 
lic health methodology. He was a strong advo- 
cate of demonstrations and pilot programs, not 
only as methods of field research, but also as 
developmental and educational levers for im- 
proving State and local health services. The 
traditional aim of public health to discover and 


937 













COORDINATED HOSPITAL SERVICE PLAN 


@ HOSPITAL 
& HEALTH CENTER 


TY INSTITUTION (CHRONIC DISEASE) 
4 NURSING HOME (CHRONIC DISEASE) 








eee o_o 
Smeal a, ‘ 


DISTRICT 





BASE 


This diagram represented “some of the preliminary thinking” of the Public Health Service 


regarding an integrated system of facilities of hospital care and health service. It was first 


presented by Surgeon General Parran to a Senate committee in 1944, and elaborated upon 
by Dr. Mountin and his hospital planning group in the following year “tas a point of depar- 
ture” for “those who, now or later, may have administrative responsibilities in this broad 
area of social interest.” It was published in Public Health Bulletin No. 292, Health Service 


Areas—Requirements for General Hospitals and Health Centers. 


develop accurate, simple, and economical tech- 
niques for mass application was ever before him. 
Thus, young scientists of the Public Health 
Service who had an idea for developing a sim- 
plified technique for detecting diabetes or heart 
abnormalities found a staunch supporter in Dr, 
Mountin. He, for example, urged the adoption 
of new case-finding techniques such as small- 
film radiology in mass chest X-ray programs 
for tuberculosis control. 

Mountin’s pioneering on the hospital plan- 
ning and construction program was typical of 
his approach. He convinced his colleagues 
that a research team should be organized to 
explore the situation. From published data, 
this team studied hospital distribution and 
needs on a national basis, county by county, 
and applied the concept of the “health service 
area.” In this undertaking, our team worked 
closely with the Commission on Hospital Care 
set up by the American Hospital Association 
to pursue a similar objective. The work of the 
Public Health Service team led to an important 
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document (8) which outlined a rational pat- 
tern of hospital organization (see diagram) 
within reach of every citizen. In it appears 
the following passage: 

“Under a less complex order than that which 
is evolving in the United States the traditional 
detachment of hospitals from social forces 
especially if medical 
In the presence of 


might be tolerated, 
sciences also were static. 
social and scientific progress the demand for 
full utilization of all available resources in the 
interest of both individual and community 
health is destined to become irresistible.” 


Administration and Leadership 


The selection of Mountin as associate chief 
of the Bureau of State Services in 1947 and as 
chief of the Bureau just 6 months before his 
death were rather natural results of the inter- 
action of the man and the organization. Here 
he helped shape policies and programs in widely 
varying areas of content, from the control of 
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water and air pollution to vital statistics, and 
from improving the health of workers to ad- 
ministering the grants-in-aid system. 

The notion was understandably prevalent 
that Mountin lacked the qualities of a practi- 
cal administrator. He appeared largely in- 
different to the mechanics of administration, 
a cause for complaint among those who super- 
vised him and those whom he directed. More- 
over, his administrative techniques often were 
far from the conventional mold. But if ad- 
ministration is defined as the ability to work 
with people on a problem and to bring out the 





Dr. Mountin (right) representing the Pub- 
lic Health Service in ground-breaking cere- 
monies for the Clay County Hospital at Flora, 
Ill., on June 11, 1948, is shown here with Bob 


Jones, who spearheaded the project. This 
was the second hospital to be built in the State 
with the aid of Hospital Planning and Con- 
struction (Hill-Burton) Act funds. In his 
remarks, Dr. Mountin said: 

“Today you are breaking more than 
the ground for a public building. You are 
breaking through the lethargy and indiffer- 
ence and ‘let someone else do it’ attitudes that 
have too long deprived our people of the best 
in medicine, hospital care, and good health. 

“The Clay County Hospital will be the result 
of this initiative. This is as it should be. The 
States and local communities can determine 
their own particular needs better than anyone 
else. They best can plan to meet them.” 
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best in them, he was an administrator of high 
order. 

An uncompromising intellectual, Mountin 
attached himself to ideas more than to people. 
And yet he was able, through the sheer power 
of his ideas, to stimulate and fuse the interests 
of whole groups of people in getting a job done. 
He had the knack of recognizing a good idea 
when he saw one, of testing its validity, and of 
putting his own judgment and influence behind 
the sound idea and the person who conceived it. 

Administration is leadership, and Joe Moun- 
tin was a real leader. Although he left more 
unfinished business on my desk that any two 
score of his contemporaries, we were helped to 
translate his ideas into action programs by the 
many restless spirits whom he had inspired. 
Many Publie Health Service officers who them- 
selves have become leaders bear the mark of 
his thinking and philosophy. He left a herit- 


age of leadership. 


Wit and Wisdom 


Mountin was a master of the pungent phrase 
and knew how to use it with devastating effec- 
tiveness. His widely renowned wit. was both 
barbed and good-natured, both homespun and 
urbane. Few who worked with him will ever 
forget the directness with which he cut through 
to the heart of a matter. Yet this was infused 
with warmth, humor, forthrightness, and can- 
dor which commanded confidence and respect. 

Joe often said that he was “a simple Wiscon- 
sin farm boy, born in the shadow of a silo.” 
Consciously he gave this impression, yet in fact 
he was a sophisticated student of his times. 
Innate ability was combined with a basic in- 
tegrity quickly to be recognized. 

Part of his strength lay in another of his 
qualities—the ability to take an abstract or 
difficult problem and portray it to others in 
graphic terms. He was able to visualize a prob- 
lem and to convey a sense of its significance, 
not only to our own staff but to Congressional 
committees and to other groups. 

Few people were more adept at translating 
the results of research work into practical pub- 
lic health procedures, but the painstaking rou- 
tine of laboratory research was not for Mountin. 
His interest was in critical interpretation, the 
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This characteristic likeness 
was caught during the survey 
and evaluation of the health 
and sanitation program of the 
Institute of Inter-American Af- 
fairs in the winter of 1951-52. 
Dr. Mountin is shown here 
with Dr. John J. Bourke, hos- 
pital consultant with the survey 


group. 


drawing of valid generalizations from research 
results. His was a mind that examined, 
analyzed, interpreted, and drew things together 
in form at once deeply philosophical and highly 
practical. 

His written output—his bibliography runs 
to more than 200 items—was likewise a potent 
force. His speeches and papers were factual 
and often inspirational. Several—such as his 
guide to health services—have become basic 
documents for students in public health. A 
large proportion of his work was in collabora- 
tion, not only with members of his staff—and 
he was meticulous in giving credit when due— 
but with colleagues in other fields and disci- 
plines, inside and outside the Public Health 
Service. 


Foreign Missions 


Mountin’s advice was often sought for inter- 
national missions during and after World War 
II. In 1944 he served as special health adviser 
to the commission organized by Sir Joseph 
Bhore to plan on the organizational pattern of 
the Government of India when that country 
was preparing for its promised freedom. He 
was the health member of the Social Security 
Mission sent to Japan in 1947 at the request of 
General MacArthur. In 1946-47 he and his 
long-time co-worker, George St.J. Perrott, 
made an extensive survey of medical and health 
organization in western Europe. Their reports 
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are a clear analysis of health insurance plans— 
including the administration, source and allo- 
cation of funds, the quality of service, and the 
payment for services—in the United Kingdom, 
France, Sweden, Denmark, the Netherlands, 
and Belgium. 

When the International Bank for Recon- 
struction and Development organized an Eco- 
nomic Mission to Colombia in 1949, Mountin 
acted as its adviser on health and welfare. This 
was the Bank’s first attempt to evaluate health, 
welfare, and education as part of the over-all 
economic status of a country, giving human 
resources equal weight along with traditional 
economic factors in appraising a_ nation’s 
wealth. Mountin’s chapter on health and wel- 
fare in the report (9) contains this paragraph: 

“Health is probably the most important sin- 
gle component of a standard of living. At the 
same time it provides one of the most important 
determinants of that standard. Poor health 
status means not only failure to reach maxi- 
mum productivity, but also a drain on wealth 
and resources. Low levels of health result in 
many direct and indirect costs, diverting funds 
and facilities which should be used to 
strengthen and build the economy. Poor health 
is expensive in terms of time lost at the farm 
or the work bench, in terms of the vast needs 
for more hospitals and facilities of all kinds, 
in terms of increased costs of welfare insur- 
ance, and sickness and accident payments.” 
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Dr. Mountin participated in the first meeting, held in Geneva December 1951, of the World 


Health Organization’s Expert Committee on Public Health Administration. At the committee 
table are shown four members of the group (left to right): Dr. Ira V. Hiscock, chairman of the 
department of public health at Yale University; Dr. Mountin; Professor J. M. Mackintosh, direc- 
tor of the department of public health at the London School of Hygiene and Tropical Medicine; 
and Dr. A. Stampar, professor of public health and social medicine at the University of Zagreb. 
Other members of the committee were Dr. Karl Evang of Norway, chairman; Dr. Erani Braga, 


Brazil; Dr. B. C. Das Gupta, India; Dr. Fred W. Jackson, Canada; and Lt. Col. M. Jafar, 





Pakistan. 


At the time of his death Mountin was super- 
vising another important international sur- 
vey to appraise the 10-year program of health 
and sanitation of the Institute of Inter-Ameri- 
ean Affairs. 

He also served as a member of the World 
Health Organization’s Expert Committee on 
Public Health Administration. The first re- 
port of that committee, presented to the World 
Health Assembly in May 1952, contains many 
of his ideas and ideals (70). 


Professional Group Participation 


Mountin was as well known for his participa- 
tion in the councils of many professional and 
voluntary organizations as for his official work 
in the Public Health Service. He served, for 
example, as chairman of the section on preven- 
tive and industrial medicine and public health 
of the American Medical Association, and on 
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both the governing council and the executive 
board of the American Public Health Associa- 
tion. He was a “team player” and while it is 
sometimes difficult to isolate his particular con- 
tributions, the influence of his thinking was 
substantial. 

In the APHA, he played an active role as a 
member of the Committee on Administrative 
Practice on which he served from 1933 to 1950. 
He had an important part in developing both 
the 1940 and 1950 APHA statements on the 
functions and responsibilities of local health 
departments. His influence is evident particu- 
larly in the latter document (//), with its em- 
phasis on the “ever increasing scope” of local 
health services. 

Mountin also was chairman of the APHA 
Subcommittee on Medical Care for 5 years. 
Three important policy statements were de- 
veloped or produced by the subcommittee dur- 


ing this period. The first, “Medical Care in a 
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National Health Program,” was adopted as the 
1944 APHA policy in this field. The staff 
work on the joint statement on “Planning for 
the Chronically Ill,” adopted by the American 
Hospital Association, the American Medical 
Association, the American Public Health Asso- 
ciation, and the American Public Welfare As- 
sociation in 1947, also was undertaken by this 
subcommittee. This statement, and the dis- 
cussions which followed it, paved the way for 
the establishment of the Commission on 
Chronic Illness and for many official and vol- 
untary chronic disease control programs. The 
third document which the subcommittee helped 
prepare was the “Coordination of Hospitals 
and Health Departments,” adopted jointly by 
the American Hospital Association and the 
American Public Health Association in 1948. 

Mountin’s analyses of the complex medical 
care question, both as an individual and as a 
member of the APHA subcommittee, were 
characteristically years ahead of his time. He 
was writing on this problem and the responsi- 
bilities of health agencies in a medical care 
program long before most health workers were 
conscious of the essential interrelationship. 

The health department, by virtue of its ex- 
perience, competence, and specialized knowl- 
edge, he saw as the logical organization for 
administering a medical care program. Re- 
peatedly, however, he warned that few health 
departments were ready to do so—as in the 
following, from a transcript of a medical care 
training conference called by the Public 
Health Service in 1946: 

“They | health administrators] shun respon- 
sibility. They give the impression that they 
have no interest in medical administration and 
show no disposition to accept responsibility in 
that field and all the time they are being pushed 
aside and these medical care programs are being 
organized under other auspices.” 

Mountin constantly pointed to the great op- 
portunities which health officers have if they 
are willing, in the words of Dr. Oliver Wendell 
Holmes, “to shake the dust out of their tradi- 
tions.” He never lost sight of the ultimate goal 
of all health programs—to bring better health 
and greater satisfaction to each person in his 
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There 


home, on his job, and in his community. 
was no dust in his thinking. 


A Great Forerunner 


Ralph Waldo Emerson once said: “The 
measure of a master is his success in bringing all 
men round to his opinion 20 years later.” 
Mountin was such a master. We who worked 
with him knew that he was always thinking 
ahead, anticipating needs, planning what public 
health should be doing in the next decade. In 
1931 he was urging exploration of the relation 
of housing to health (72) and the next year he 
called for (73) “A modern public health pro- 
gram... directed against cancer and heart. 
disease and . ... [promoting the] mental hy- 
giene and the health of workers in industries.” 

At the time of his death, his thinking was 
reaching fruition in plans for chronic disease 
control and the hygiene of aging, involving as 
they do a confluence of medical, social, and eco- 
nomic factors. Along with the provision of 
adequate medical care for all the people, they 
represented to him the next goals of public 
health. 

In his view, the only boundaries to our re- 
sponsibilities were those of our own imagina- 
tion and ingenuity. Everything that affects 
health, Mountin maintained, should be the 
concern of the health worker; and the health 
worker should be anyone who has anything to 
offer that will improve human well-being. To 
him that meant that publie health could never 
be satisfied with anything that is static or out- 
moded but must concentrate on unmet needs and 
problems. 

In consequence he stimulated, persuaded— 
goaded if necessary—others to raise their sights. 
He carried this message to organized health 
agencies especially. “All too often, health de- 
partments merely meet situations as they arise 
or carry on stereotyped programs handed down 
from predecessors.” These words may sound 
like an abstract of his latest papers; actually, 
they were written (74) in 1928. This was a 
theme that he sounded, now as a prophet, now 
as a judge, throughout his professional career. 
For he firmly believed that public health be- 
longs “by hereditary right ... in the van- 
guard of social action” (75). 
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The Measure of the Man 


Perhaps his outstanding contribution was 
that he brought to public health an amazing 
breadth of comprehension and vision. He made 
us aware that public health is the study and ap- 
plication of many sciences in the interest of 
human health set in a matrix that is at once his- 
torical, social, economic, political, and cultural 
(16): 

“Public health is an applied technology rest- 
ing on the joint pillars of natural science and 
social science. For the past century the nat- 
ural science foundation has been magnificently 
strengthened—strengthened to the point that 
we now have the technical knowledge to eradi- 
cate or reduce greatly much of the misery to 
which man has been heir. Yet vast amounts of 
preventable or controllable disease and disabil- 
ity remain, because the social science founda- 
tion is relatively weak. Until both the pillars 
of natural and social science are strong, the arch 
of public health will not be firm.” 

Dr. Joseph Walter Mountin was a man of 
varied talents and unusual abilities. He goaded 
us: he challenged us: sometimes he bewildered 
Yet if public health really 
is in the vanguard of social action, if health is 


and exasperated us. 


now considered in a broad socioeconomic con- 
text, thanks are due him and a few other pio- 
neers. His contributions to and effects upon the 
Public Health Service will be long remembered. 
But his contributions belong not to one organ- 
ization alone but, rather, to an entire field of 


human endeavor. 
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Federal Participation 





Financing Local Health Services 


By JOSEPH W. MOUNTIN, M.D. 


The future of Federal support for local 
health services is diflicult to prophesy. On the 
one hand, the future appears to hold a progres- 
sive increase of appropriations for bigger and 
better health units; another view points to a 
drying up of the streams of Federal funds, with 
the future of local health units in the lap of 
the gods—the State and local appropriating 
authorities. Possibly both of these views are 
partially correct. In other words, we may well 
have an increase in the flow of funds which will 
help sustain a material growth of local health 
services, but only after an indeterminate period 
of drought. 


Public Awareness and Demand 


The prediction of Federal support for bigger 
and better local health units is based in large 
part on the clear and steady growth of public 
awareness of what good community health can 
mean in terms of total well-being and long-run 
economy. The American people have learned 
to value good health as a positive resource and 
to ask for those things which will protect and 
improve that resource. This is evidenced by 
the importance given to building good health 
into almost every aspect of our daily life. We 
see it, too, in the increasing number of com- 
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munity health councils and in their vigorous 
programs that emphasize cooperative planning 
and action. 

One example of this popular interest is the 
strong and united support given by many 
groups—professional, voluntary, and citizen— 
to the local health unit bills which have been 
under consideration by the Congress since 1948. 
One of the bills was passed unanimously by the 
Senate in 1949 and was recommended favorably 
by the House committee in that year, but did 
not reach the floor of the House for debate. The 
Senate again passed a similar bill last year, but 
to date it has not been reported out of the 
House committee. These bills, like other do- 
mestic measures, have been slowed down by the 
momentum of defense and international de- 
mands. But we can all take courage from the 
unanimous agreement on the objectives of the 
bills: to strengthen local public health services 
in all areas of the Nation through the develop- 
ment of sound administrative units with ade- 
quate staffs. 

The proposed local health bills would make 
grants-in-aid available to States to be used only 
for the provision of local health services. This 
differs from existing grant authority, under 
which the State agency may determine, sub- 
ject to approval of its plan by the Surgeon Gen- 
eral, whether grant funds will be used to 
support State-administered services or be used 
for locally sponsored services. The proposed 
bills would provide for Federal financial sup- 
port to cover a portion of the cost of local health 
services in each State; and Federal participa- 
tion would be contingent upon a definite State 
plan for eventual extension of local health 
services throughout that State. The percentage 
of Federal share in these costs would vary from 
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State to State, depending upon population and 
per capita income of the State compared to that 
of the United States as a whole. 

Questions have been raised about the sharing 
of costs and the defining of public health func- 
tions. These controversial issues will be con- 
sidered later. But first let us examine the sig- 
nificance of the wide-ranging agreement on the 
need to extend and strengthen local health 
services. What events, influences, and ex- 
periences have persuaded so many people and 
so many groups that well-organized and well- 
staffed local units can best serve community 
health, and that more such units need to be 
encouraged and supported? From this back- 
ground, perhaps some clues can be found as to 
how and when prediction might become reality. 


Federal Aid and Local Services 


The enactment of the health sections of the 
Social Security Act in 1935 marked a mile- 
stone in public health history. The grant-in- 
aid mechanism authorized by that act has served 
as a bridge for bringing to many communities 
the resources they need and lack, and for 
equalizing the financial burden. Federal grants 
for public health services have worked toward 
the following objectives: (a) to establish a 
working partnership of Federal, State, and 
local governments; (6) to equalize State and 
local ability to provide services; (c) to make 
possible a concentrated attack upon specific 
health problems; and (d) to preserve local 
autonomy and initiative while strengthening 
the services made available through local efforts, 
To a considerable extent, these objectives have 
been realized. Whether coincidentally or as a 
direct result of Federal assistance, local health 
services have been widely extended during the 
past 15 years, the period in which Federal aid to 
States and communities has been available. 
Geographically, at least, there has been fair 
success in the establishment of organized local 
health units. The number of counties served 
by these units has more than doubled since 1935, 
having reached 1,542 counties in all. These 
counties are the more populous ones. 

The Federal-State-local partnership has 
proved to be a stimulating one, and one which 
produces a fine feeling of solidarity. It has 
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become a channel for exchange of ideas and ex- 
change of personnel. From its wider resources, 
the National Government can lend supplemen- 
tary personnel and contribute particular serv- 
ices to local communities either in lieu of, or in 
addition to, cash grants. It can translate new 
scientific knowledge into public health practice 
and, through on-the-spot consultation with 
State and local health authorities, can adapt 
this new knowledge to the special needs of com- 
munities. Through its corps of consultants in 
the several public health specialties, it can assist 
in the development and improvement of the 
content of local health services. 

The record is eloquent also with respect to the 
Federal Government’s interest in specific health 
problems. Grants for special health purposes 
have encouraged concentrated attack upon par- 
ticular disease entities. New health programs 
have been initiated and old programs re- 
vitalized. Health problems to which Federal 
aid has been addressed through the categorical 
grants have responded well to intensive pro- 
grams. Control of tuberculosis and the vene- 
real diseases is at the most effective level ever 
known in this country; malaria has been vir- 
tually eradicated; infant and maternal death 
rates have been dramatically reduced. Hos- 
pital construction grants have brought about 
expansion of much-needed facilities. 

In general, we have seen a remarkable im- 
provement in the health status of the Nation. 
Of course, no one is satisfied to stop at this point, 
nor should he be. Many problems are yet to be 
solved, and their solutions in many instances 
would entail an outlay of funds in larger 
amounts than are available in present budgets. 


A New Base of Services 


We must remember that public health con- 
cepts apparent to us now had not emerged in 
earlier days or were crowded out of our perspec- 
tive by the multiplicity of primary problems 
which had to be met. The pace of progress has 
brought us to the realization that today’s health 
needs cannot be met with an organization and 
type of service geared to an earlier set of prob- 
lems. The changing character of community 
health services demands a broader administra- 
tive structure and a wider range of professional 
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In the beginning, public health 
physicians, nurses, sanitarians, and laboratory 
technicians made up the staff. The demands on 
this team of organized workers have gradually 
expanded to require the addition of health edu- 
cators, dentists, dental hygienists, veterinari- 
Today, a great variety 


competencies, 


ans, and statisticians. 
of specialists—cardiologists, pathologists, psy- 
chiatrists, psychologists, medical social work- 
ers, nutritionists, and even anthropologists— 
have a place in health service programs. 

In addition, a number of new kinds of facili- 
ties are now necessary. Among these may be 
mentioned diagnostic clinics, X-ray facilities, 
and other case-finding devices. 

Unfortunately, many small political subdivi- 
sions simply do not find it possible to provide 
the multiplicity of facilities, equipment, per- 
sonnel, and funds which may be necessary. 
Then we must ask: “How local can a local 
health unit be without loss of effectiveness and 
without impairing its financial base? What 
services must be included if it is really to in- 
fluence health under present conditions?” <A 
sparsely populated rural county or a single 
township can usually provide such traditional 
health services as improvement of sanitation, 
performance of immunizations, and giving ad- 
vice to mothers on how to rear healthy chil- 
dren. A larger, more rational type of local 
health unit, with more extensive resources, is 
required for such services as screening tests for 
chronic disease, mental and school health pro- 
grams, and rehabilitation of handicapped per- 
sons. In many instances, local governmental 
jurisdictions must combine if they are to be- 
come functional areas which can provide the 
newer health services. 

One still hears emphatic statements to the 
effect that political units cannot be merged. 
This is quite contrary to the fact insofar as 
health administration is concerned.  Practi- 
cally all county health departments serve from 
several to all of the incorporated municipali- 
ties within their boundaries. And of the 1,542 
counties receiving the benefit of full-time local 
health services, about half are in health districts 
combining two or more counties and munici- 
palities. 

This trend is encouraging, but it does not ex- 
tend far enough. On the other side of the pic- 
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ture, we see that 37 percent of the full-time 
health units now in operation serve a popula- 
tion of less than 35,000; 59 percent serve areas 
of less than 50,000 population. Generally, such 
jurisdictions represent too small a base for ad- 
ministration of up-to-date public health pro- 
grams. More than half of the units still serve 
single counties only. This situation is reflected 
in their serious staffing deficiencies. Only 6 
percent have enough nurses, 35 percent enough 
sanitation personnel, and somewhat less than 
half have sufficient physicians to meet minimum 
requirements recommended by professional 
health organizations. 

There are still between 35 and 40 million peo- 
ple living in areas without organized full-time 
local health services. However, this represents 
only one phase of the need; in fact, as far as 
nominal coverage is concerned, the record is 
not too bad. Of much greater concern is the 
fact that many local health departments now 
have only skeleton staffs and serve areas too 
small for either economical administration or 
comprehensive service. They cannot afford the 
kind of organizational framework needed to 
initiate community activity which will result 
in all needed services being made available. 

Some of these difficulties must be resolved by 
legislative or administrative action taken with- 
in each State. A number of States still lack 
enabling legislation for the establishment of 
multicounty or combined city-county local 
health units. Other areas, although they have 
such legislative authority, have been slow to 
reorganize on a broader base. Part of this re- 
luctance lies in the fear of losing local iden- 
tity and autonomy in the process. Actually, 
the best assurance of local autonomy lies in so 
organizing local institutions that they will 
serve the needs and desires of the people. 

These, then, are the facts which clearly in- 
dicate the need for a broader basic framework 
of local health organization than we now have. 
To hasten this achievement and to provide sta- 
bility, Federal grants for local health services 
must not only continue but also increase. 


Status of Federal-State-Local Partnership 
However, instead of progressively measuring 


up to the new demands and concepts, Federal 
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grants for general health services have leveled 
off. The general health grant has decreased 
slightly in dollar amounts each year since 1950; 
in purchasing power it has declined materially. 
Furthermore, relatively little progress has been 
made in extending local heaith services during 


the past 5 years. 

Why has this leveling-off occurred? Is it 
because of inflationary fears, the clamor for tax 
reduction? Is Federal aid for local health 
services no longer needed? Is it because our 
Federal monies are so widely needed elsewhere 
in these troubled days? Is it because changes 
in public health problems and principles now 
demand a different fiscal approach? Certainly 
there are divergent opinions on the how and 
why of Federal aid in this field. This may be 
the time to try to crystallize the varying opin- 
ions into constructive thinking and action to 
move beyond the plateau. 

It seems philosophically significant that the 
leveling off of Federal assistance for general 
health services has been accompanied by the 
initiation of additional grants for special pur- 
poses. Many public health workers, as well as 
segments of the general public, have felt that 
this specialization is proper and wise. Other 
public health administrators feel equally 
sure that endless difficulties are caused by 
the increasing number of categorical grant 
funds, and would like to see such grants ab- 
sorbed in a larger general health grant. 

No matter how we look at categorical grants, 
no one can deny the remarkable influence they 
have had in sparking public interest in health. 
Specialized grants have captured public imagi- 
nation in a way that could not have been easily 
accomplished under general grants. From the 
financial viewpoint, however, categorical grants 
can lead to burdensome accounting require- 
ments on all government levels. They also 
carry the potential handicap of too much rigid- 
ity in that they might work against the redirec- 
tion of money and efforts as health needs 
change. 

It is not certain whether a new and different 
fiscal approach is needed. Part of the answer 
must come from the people who administer 
the services to the ultimate users. I do 
believe we have a sound pattern on which to 
make the adjustments that may be necessary 
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and the kind of partnership which will make the 
adjustments work satisfactorily. 

There are some who feel that the Federal- 
State-local alliance may be an unholy one. In 
their reluctance to see further extension of Fed- 
eral aid to local services, supporters of this 
point of view seem more concerned about 
theories of government than about the actual 
realities of operation. Nevertheless, honest 
criticism can be highly constructive if we will 
so accept it and will consider the questions 
raised asa challenge. Even those of us who are 
the most enthusiastic advocates of our present 
system do not claim perfection for it. Unques- 
tionably, some changes are needed if local 
health services are to expand beyond the point 
at which we now find ourselves. 

There are also those who take a fatalistic view 
and say that expansion of local health pro- 
grams cannot be accomplished, no matter how 
much financial assistance is available, because 
of severe personnel shortages. That there is a 
serious shortage of public health personnel is 
undeniable. However, some health depart- 
ments have been able to recruit and train staff 
to fill their vacant positions and to utilize aux- 
iliary personnel effectively within a_profes- 
sional staff. The key to their success appears to 
lie in an adequate budget. Local health depart- 
ments must be in a good position to attract and 
hold qualified personnel. Adequate pay and 
suitable conditions of employment are of par- 
amount importance. Although there has been 
steady improvement in the salary schedules for 
public health workers, the rate of increase has 
not been sufficient to keep up with the infla- 
tionary spiral, to say nothing of competing 
favorably with outside demands for profes- 
sional services. Given a larger budget, read- 
justment of salary schedules would be relatively 
~asy. Likewise, it would be possible to step up 
training programs in order to establish a larger 
reserve of qualified personnel from which to 
draw. 


Possible Alternative Approaches 


Simply augmenting the present scheme of 
Federal grants for general health purposes 
would not, of itself, assure the needed expansion 
in local health services and personnel. Al- 
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though this grant has many advantages in that 
it can be used for a variety of purposes at both 
the State and local levels, its very flexibility 
permits the State to concentrate a large propor- 
tion of the funds in the State agency. Only 36 
percent of the $13,500,000 general health grant 
now available annually is being used to support 
the basic local health structure; 64 percent 
is expended for State-administered services. 
When all Federal funds (categorical as well as 
general) are considered, only 23 percent is spent 
by local health departments. Up to the present 
time, this has been wholly justifiable in order 
to build up the needed State strength. We must 
also remember that much of the State spending 
directly benefits local communities, as in pro- 
viding laboratory services, operating mobile 
X-ray units, and the like. One reason that the 
State agencies perform as much direct service 
as they do, however, is the necessity to com- 
pensate for services which are not available 
through local auspices. This gap must be filled 
by local departments before many State serv- 
ices can safely be reduced. 

To assure local use of Federal aid, we prob- 
ably need to specify that such aid must be used 
only for the development and support of locally 
sponsored health services. Because public 
health problems are never static, local health 
services supported by a grant of this kind 
should be broad in scope. A narrowly circum- 
scribed Federal definition of the exact services 
which could be supported would add greatly to 
the complexities of administration and account- 
ing. In the long run, too, it very likely would 
have a limiting and even interfering effect on 
the content of local programs. 

If a general-purpose grant to be used exclu- 
sively for local health services were made avail- 
able, its relationship to remaining categorical 
grants would have to be determined. I do not 
anticipate that aid for general local health 
services will replace the need for limited grants 
directed toward special problems, since it would 
be designed primarily to supply those funda- 
mental services necessary for the operation of 
all programs. Maximum benefits from a gen- 
eral-purpose grant for localities would be de- 
rived only if it were made available on a con- 
tinuing basis. Without reasonable assurance 
of permanency, health departments would con- 
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tinue to find it difficult to establish and main- 
tain the kind of facilities they need and to re- 
cruit essential personnel. 

It is entirely possible that we may be forced 
to resign ourselves to remaining on a plateau 
until times are less stringent insofar as Federal 
funds may be involved. ‘There are still difficul- 
ties ahead for Federal participation in local 
health services. Because of the declining value 
of the dollar, aid at our present level will ac- 
complish less than it has in the past. Prospects 
are not too good for increased Federal partici- 
pation because of the financial position of the 
Federal Government at this time. Demands 
for defense activities and international obliga- 
tions, as well as divergent theories of the proper 
role of the Federal Government, all contribute 
to a hesitancy to assume any greater support 
of local functions. 


The Long View 


In spite of all the seemingly adverse factors, 
the future still appears rosy, for at least three 
reasons: First, the people of this country are de- 
cidedly interested in, and conditioned to, good 
public health, not only for their own but for 
neighboring communities; second, the newer 
concepts of public health are too promising to be 
long denied; third, it seems reasonable to as- 
sume that international tensions will taper off 
over a period of time although perhaps not so 
quickly as we should like. In the event, how- 
ever, that such tensions increase to the point 
of all-out war, then, of course, all predictions 
must be cast aside. 

Thus, we come to the realization that there 
are potentialities over which we have no con- 
trol. But to a certain extent, we can make the 
future, and on that premise we ought to set our 
minds and our sights at this time so that we may 
move ahead logically and positively when cir- 
cumstances permit. It is incumbent upon us 
as public health administrators to stretch our 
present resources as far as possible, and at the 
same time to plan optimistically for the future 
we want. We need not wait for additional 
Federal aid to start consolidating some of the 
smaller and weaker units for better utilization 
of available personnel and facilities. Account 
can be taken of newer health problems and 
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methodology and plans prepared for gradu- 
ally drawing them into the orbit of activities. 
Each State and }ocal health officer can now 
critically examine the services of his depart- 
ment with the purpose of developing a coordi- 
native and State-wide pattern which will make 
every use of local resources and initiative. 
Imagination can be applied to personnel recruit- 
ing and training problems. 


Now is an ideal time for this kind of think- 
ing. It has been demonstrated that we are in 
agreement on the need for expanded local health 
services. We are aware of the elements which 
have worked well so far. We have a solid back- 
ground of experience and knowledge which we 
can apply to solving the problems before us. 
And that is the kind of combination which sel- 
dom fails when properly used. 


Community Health Services 
for an Aging Population 


By JOSEPH W. MOUNTIN, M.D. 


One of the great emerging opportunities for 
public health is health services for an aging 
population. I am convinced that there is a 
great new field here for the public health pro- 
fession, one that is different, more complex, 
perhaps more experimental than any we have 
known heretofore. By the same token, how- 
ever, it is one which offers great rewards to the 
profession as well as to the community and the 
Nation. 

The current interest in aging is shared by a 


great many professional and community 
groups. This interest is a reflection of the 


problems which strike deep in the hearts and 
minds of millions of people in this country. 
Certainly the vast majority of us can expect to 
face the hazards—and the satisfactions—of 
aging. Because of the conquest of the diseases 
to which public health programs hitherto have 
been addressed, more and more people will live 
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into a period which not so long ago was re- 
garded as very old age. They will have to face 
the problems of adjustment, of health, and of 
security that later life brings. For most peo- 
ple, the interest in aging is very personal and 
very real. 

To a considerable extent, therefore, people 
are waiting for professional groups to take the 
lead in establishing suitable programs of action. 
Herein lies our great opportunity—to make the 
added years really worth while by helping older 
people remain productive members of society. 

It would probably be repeating the obvious 
to go into the background of the problem or 
to belabor the point of its significance. The 
fact that we had four times as many people 
over 65 years old in this country in 1950 as 
we had in 1900 is too well known to need em- 
phasis. Present population forecasts indicate 
that by 1975 there will be more than three 
people over 65 for every two now in that age 
group. 

Part of the explanation for the increasing 
community concern can be found in the very 
numbers themselves. ‘Too many people are in- 
volved, both numerically and proportionately, 
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for society to remain aloof or uninterested. 
Part of the explanation also lies, however, in 
changes in our economic and social life. We 
are beginning to recognize that our traditional 
patterns, customs, and attitudes simply make no 
place for older people today. 

I shall not go into the social and economic 
aspects of the problem, except to note two 
points: their intimate relationship to health— 
for the older person particularly, it is often 
difficult to determine where a social problem 
ends and a health problem begins; and the job 
of changing attitudes—breaking down old pre}- 
udices and fixed habits is as much the respon- 
sibility of public health as is the provision of 
case-finding or home-nursing services. 


Health Needs of Older People 


What are the health needs of older people 
and what can the community do toward meeting 
them? The needs are, in fact, no different from 
those of all of us: to stay well or to preserve 
health insofar as possible; to get prompt and 
effective care in the event of illness; and to 
regain normal or near-normal function follow- 
ing disability. There is another need, which 
is really an amplification of these three, and 
which makes the health problems of older per- 
sons unique. Aging persons must be en- 
couraged to retain, to conserve, and to use all 
their resources, whether they are nominally 
free from disease, whether they are victims of 
a long-term illness, or even whether they are in 
the advanced stages of what we consider old 
age. They must make the maximum use of 
remaining capacities, however limited, if they 
are to realize their full potential. 

This implies a positive, rational, optimistic 
approach. It is an approach consistent with 
the new concept of aging as a phase of develop- 
ment rather than as a period of complete de- 
terioration. It is consistent, too, with the 
wishes of older people themselves. 

Aging is not in itself a disease nor is it neces- 
sarily accompanied by any specific disorders. 
We should also bear in mind that the potential 
span of man’s usefulness and productivity has 
increased along with his lengthened life. The 
later years need not all be declining years. 

At the same time, aging does bring physical 
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changes and a decrease in physical strength and 
resiliency. Long life also increases the possi- 
bility of the development of a chronic disease. 
And, according to present knowledge, once a 
person acquires a chronic disability, he will 
probably have to live with it for the rest of his 
life. The extent to which health is maintained 
in the later years depends a great deal, there- 
fore, upon how health needs are met in the 
sarlier years. 

This leads to an important principle in health 
planning for the aging. A health program for 
older persons cannot start at 65 or any other 
given age. It must begin long before the de- 
teriorations are marked and irreversible. It 
must make provision for preventive and pre- 
paratory measures throughout the span of 
adult life. In other words, the emphasis must 
be on adult health and on strengthening the 
health services which will enable all people to 
prepare for later life. 

Another element that must be considered is 
the extreme variation in health that is found 
among older people. Aging is a highly indi- 
vidual matter, as is the propensity for disease 
and the severity of its effects. We all know 
people who are old at 45 and those who are 
young at 75. Less well known is the fact that 
we may be old in one part of our body and 
relatively young in another. This inconsistency 
in rates of change accompanies physiological 
processes throughout life, but it is more pro- 
nounced in the later years. 

Because the health needs of older people are 
so varied and complex and because they are so 
heavily weighted by social and emotional fac- 
tors, they may be met through resources far 
outside the traditional health setting. For ex- 
ample, suitable housing accommodations for 
the displaced elderly person may be as impor- 
tant in the total health program as physical fa- 
cilities for care of the sick. Gainful employ- 
ment which will enable the older person to 
participate in community life may do much 
more than diagnostic clinics or nursing homes 
for the aged. In many instances, the older 
person may simply need financial or legal ad- 
vice to see his emotional and even his physical 
problems begin to wane. 

Older people who become ill take longer than 
others to get well. This problem of extended 
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convalescence must be considered a special ele- 
ment in health planning. Rehabilitation and 
restorative services of many kinds—medical, 
vocational, psychological—thus assume an im- 
portant place in community health services for 
the aging. Public health agencies should work 
with nursing and convalescent homes to raise 
standards and improve the quality of care. 
They might also promote and develop rehabili- 
tative services in community hospitals and 
health centers. 

To most of us, rehabilitation evokes the 
thought of elaborate facilities and expensive 
specialized equipment. Yet a satisfactory, if 
elementary, type of service can be developed 
with the use of one room in a health center and 
the professional services of only one or two 
people. Even with the aid of the simplest 
equipment, installed here and in hospitals and 
nursing homes, many older persons could re- 
capture skills lost during illness or learn to live 
with a disability. In other words, the develop- 
ment of a point of view should precede the 
installation of extensive equipment. 


Local Approach Needed 


The question of how best to meet the varied 
needs of older people has been the subject of 
considerable discussion in recent months. Such 
meetings as the 1950 National Conference on 
Aging and the Second International Geronto- 
logical Congress in September 1951 were held 
in recognition of the importance of an organ- 
ized attack on the problems of the aging. To 
a considerable extent, however, the problems 
can be answered only by local communities, in 
terms of their own particular needs and 
resources. 

I would, therefore, lay down no blueprint of 
community health services for the aging. In 
fact, it is well nigh impossible to set down a 
specific program, or a set of programs, and say 
these would be applicable in all situations. 
What a community does, or can do, may be dic- 
tated by a number of considerations—the extent 
of the need, the amount of local awareness and 
popular support, the number of physicians and 
other health workers, the kinds of physical 
facilities available, and the assumption of 
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leadership by professional and community 
groups. 

Because of the complexity of the needs, no 
single community agency can by itself provide 
all the health services that may be necessary, to 
say nothing of the equally important economic, 
social, educational, and recreational services. 
Both official and voluntary organizations have 
important jobs to do. In fact, without the 
help, the stimulation, and the leadership of 
voluntary and professional groups, we can ex- 
pect little in the way of concrete action. 

What then are the responsibilities of the pub- 
lic health agency’ As a first step, it should 
begin to gather and put to work the knowledge 
that has already been accumulated about the 
problems of aging. In general, the health de- 
partment has two sets of jobs. It must take 
its place with the other organizations in the 
community—both official and voluntary—in 
working out a coordinated approach to the many 
needs of older people. And it must provide 
certain specific services in the field of health. 
These services might include the establishment 
of health guidance clinics for older people in a 
manner similar to the health clinies for mothers 
and children; the conduct of control programs 
for such chronic ailments as heart disease, can- 
cer, diabetes, arthritis, and the like ; the dissemi- 
nation of suitable health education material: 
and the inspection, licensing, and improvement 
of nursing homes, foster homes, and other facili- 
ties for the disabled or infirm aged. The long- 
term interests of older people, as well as of the 
entire community, will best be served by a 
health department that affords the essential 
framework through which organized programs 
van function effectively. 


Role of Professional Health Workers 


What are some of the specific contributions to 
a program for the aging that can be made by 
various types of health workers¢ The public 
health nurse, to take one example, can play a 
very strategic role. Because the nurse knows 
families and their needs, she is in a very good 
position to help them make necessary adjust- 
ments and arrange for the correction of dis- 
abilities. Visiting nurses particularly have the 
opportunity to assist the family in learning the 
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skills necessary to care for ill or infirm older 
persons. In addition, bedside care should be in- 
creasingly included among the services provided 
by community nurses. In cooperation with 
other groups, nurses can advise families on 
how to simplify household tasks, plan and pre- 
pare adequate diets, avoid home accidents, and 
maintain a cohesive family relationship. 

Many environmental health services may be 
reoriented to the needs of older people. Public 
health engineers, for example, may find it de- 
sirable to evaluate the home and working en- 
vironments in terms of adjustments that might 
be necessary for an aging population. They 
might develop standards for the housing of 
older people. And they might work with police 
and traffic authorities to eliminate health haz- 
ards in the streets and to make travel on buses 
and street cars safer for the aging. 

The problems of older people open up great 
opportunities for psychiatrists, psychologists, 
and other mental health workers. Growing 
old calls for many mental and emotional ad- 
justments. Often it is fraught with traumatic 
experiences. We all realize that the transitions 
from a dependent to an independent status— 
such as from childhood to adolescence and from 
adolescence to maturity—are delicate ones. 
These can be periods of emotional stress and 
turmoil. The adjustments made necessary by 
the older person’s reversion to a dependent or 
semidependent status are just as trying—per- 
haps even more so. In fact, this is the very 
time when suicide rates go up and when men- 
tal deterioration sets in. Yet most mental 
health programs are directed almost exclusively 
toward the child and the youth. Certainly men- 
tal health clinies and counseling services should 
set aside some time for meeting the needs of 
older people. 

Perhaps the most outstanding opportunities 
for fruitful work with older people may be 
found in the field of health education. Un- 
doubtedly the skills and techniques of health 
education can find a significant outlet in work 
with the aging. Education must not only 
arouse popular and community interest but 
must succeed in motivating older people to do 
things for themselves. Health educators, prob- 
ably more than the rest of us, will be aware 
of the fact that we are working with as well 
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Because the older person 
generally has the best understanding of his own 
needs and because he has the ability to make 
his own decisions, he must be drawn in on the 
planning and development of suitable activities. 
He must neither be patronized by nor segre- 
gated from the rest of society. 


as for older people. 


A Community Makes a Start 


Briefly and in very broad outline, here are 
the steps one community is taking to meet its 
problems. As a result of interest stimulated 
by the National Conference on Aging and the 
thinking of prominent citizens in the commun- 
ity, a general committee on aging was set up. 
On this committee are represented some of the 
official organizations in the county such as the 
health and the welfare departments; voluntary 
groups like the community chest, church or- 
ganizations, and clubs of older people; and in- 
The committee is entirely 
Never- 


dividual citizens. 
voluntary and without official status. 
theless, it is a nucleus of understanding and 
competence and is spearheading the develop- 
ment of an ambitious community program for 
older people. Moreover, it is having a decided 
effect on the county’s health and welfare pro- 
grams and on the work of nonofficial groups. 

One of its first activities was to conduct a 
survey of the older people in the county—their 
sources of income, health status, living arrange- 
ments, and interests. Out of this survey, the 
committee is beginning to establish guidelines 
for its next steps. The problems uncovered in 
this survey will also help the committee decide 
the nature of its permanent organizational 
structure and its budget and staffing needs. 

In the meantime, however, the group is going 
ahead with such activities as it is able to start 
on its own, utilizing whatever resources are 
available. The surprising thing, perhaps, is 
the number of projects that have been started 
and the heartening cooperation that has been 
obtained. For example, the committee has 
stimulated “friendly visitors” services for the 
homebound aged, has sponsored a hobby show 
and recreational activities for older people, 
has prepared a column on aging which appears 
regularly in the county newspaper, and has 
worked with local church leaders in developing 
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suitable activities. Through the efforts of this 
group, a local banker has agreed to give finan- 
cial advice to older people. Several physicians 
have begun to develop a special interest in 
geriatrics. All of this has taken place in a 
little over a year and with no special budget. 

The community health agency has taken a 
prominent role in organizing this committee 
and in guiding its development. As suggested 
earlier, this is one of the ways in which the 
health department can become a part of a gen- 
eral community aging program. On the other 
hand, it can also launch adult health activities 
by conducting specific chronic disease control 
and related programs. Both approaches have 
advantages. The latter has the advantage of 


specificity and of utilization of the traditional 
experiences and competencies of health work- 
ers. The former meets the needs of the aging 
group on a more integrated front and provides 
the supporting services which enable a health 
program for older people to full 
effectiveness. 

Eventually, of course, both methods of at- 
tack must be pursued. But the important 
point now is that some start be made. To be 
sure, public health cannot yet supply all the 
answers, nor meet all the needs. But it can 
make that start. And in doing so it can earn 
the gratitude and respect of older people by 
making an important contribution to a better 
life in the later years. 


reach 


Public Health Nurses 


More than 25,000 nurses are now engaged in 
public health work, according to the Fifteenth 
Annual Count of Nurses in Public Health, re- 
cently prepared by the Division of Public 
Health Nursing, Public Health Service. Al- 
though there is still a shortage of public health 
nurses in every State, the number has increased 
more than 4,000 during the last 5 years. 

It is estimated that an additional 12,000 to 
15,000 public health nurses are needed to meet 
current shortages. The 1952 Census shows that 


Number of nurses employed for public 


Alabama ’ oe 217 + Louisiana_-_-_-_-- 
Alaska _- 58 Maine --_- 
Arizona_ = 178 Maryland__- 
Arkansas 109 Massachusetts_-_ 
California —_ _. 2,206 Michigan -- 
Colorado _- 240 Minnesota _-. 
Connecticut__ 680 Mississippi- 
Delaware __-_- 104 Missouri__ 
District of Columbia- 200 Montana_- 
cis arise erence 403 Nebraska - —_ 
Georgia_ a 521 Nevada_-_-_- 
Hawaii__- = 96 New Hampshire 
Idaho _- : 7> New Jersey 
Illinois - lead 1,182 New Mexico-- 
Indiana_ a 508 New York---- 
Iowa ___ na 277 North Carolina- 
Kansas-_____- a 206 North Dakota. 
Kentucky_- " sas 288 Ohio_- 
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rural areas in over 650 counties still lack the 
services of full-time public health nurses. Thir- 
teen towns of 10,000 or more population are also 
without such services. 

The 1952 count of nurses also indicates that 
more than 35 percent of all nurses employed by 
State and local agencies for public health work 
have completed an approved program of study 
in public health nursing. In 1942 less than 28 
percent had this training. 


health work on January 1, 1952, by State 


241 Oklahoma 207 
148 Oregon —_- 1869 
498 Pennsylvania - = 1, 832 
1,325 Puerto Rico 397 
869 Rhode Island_- 224 
453 South Carolina_- 267 
3 206 South Dakota 35 
428 Tennessee 377 
63 Texas -—--- 869 
125 Utah - 130 
25 Vermont 86 
160 ~=Virginia 469 
1,497 Virgin Islands_-_ 17 
130 Washington_- 376 
3,614 West Virginia 160 
484 Wisconsin - 507 
53 Wyoming 36 
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Poliomyelitis in the United States: 1952 


The incidence of poliomyelitis in 1952 has 
been relatively high in comparison with the 2 
years immediately preceding. From the last 
week of March, the time of the year when the 
fewest number of cases occur, to September 20, 
34,281 cases were reported. For the same 
periods of 1950 and 1951, the totals were 15,283 
and 17,802, respectively. The greatest number 
of cases ever reported was in 1949. From the 
last of March through the third week of Sep- 
tember there were 50,255 cases. In that year 
the entire northeast part of the country, the west 
north central section, and some States in the west 
south central and Rocky Mountain areas had 
a relatively high incidence. The areas from 
which the majority of cases have been reported 
this year are quite different from the 1949 epi- 
demic areas. 

Texas was the first State to show a marked 
Increase in incidence in 1952. From the last 
of March to the first week of June, the number 
of cases reported per week was about 40. A 
sudden increase began early in June, and the 
peak of incidence was reached in about 6 weeks. 
Since the second week of July, the number has 
declined. A total of 2,818 cases was reported 
in Texas from the last of March to the first of 
September, which is a record number for that 
State. The largest concentration of cases has 
been in Houston. 

Other Southern States with relatively high 
rates In 1952 are Louisiana, Mississippi, Okla- 
homa, and Kentucky. The number of cases re- 
ported since the last week in March exceeds that 





This report was prepared by the National Of- 
fice of Vital Statistics, Public Health Service. 
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for the same period of 1951 in each of the four 
States. Incidence was relatively high in 
Louisiana, Mississippi, and Oklahoma in 1951. 

An epidemic of poliomyelitis has occurred 
in Iowa this year, with the greatest concen- 
tration of cases in the western part of the State. 
Sioux City has been the center of this out- 
break which has also involved a few adjacent 
counties in Nebraska. 

In Ohio, Illinois, and Michigan, the number 
of poliomyelitis cases reported has been rela- 
tively high. Wisconsin and Minnesota have 
also reported sizable numbers this summer. 

There has been a relatively low incidence of 
the disease in the States along the Atlantic 
seaboard and in the Rocky Mountain area, ex- 
cept for New Mexico. The latter area experi- 
enced a severe outbreak in the summer of 1951. 
centering in Colorado, Utah, and Wyoming. 

Although the peak of incidence appears to 
have been reached in the Southern States, by 
August 1 the number of cases was still increas- 
ing in the North up to the last week of the 
month. An earlier rise and an earlier peak is 
expected in the southern part of the country. 

At the time of writing this report, it ap- 
pears that the total number for 1952 may be 
in excess of the total for 1949, but it will be 
much greater than for 1950 or 1951. The total 
number reported in 1949 was 42,033; in 1950, 
35,005; and in 1951, 28,395. 

No reports have been received that would in- 
dicate anything unusual in the type of disease 
in 1952. Approximately the same proportion 
of reported cases have shown no paralysis, and 
the age distribution, judged by a few prelimi- 
nary summaries submitted by a few States, has 
not been significantly different. 
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Psychosocial Aspects of Cancer 


During the National Conference of Social Work sessions at Chicago in 
May, the American Cancer Society sponsored discussions of the psychoso- 


matic and psychosocial aspects of cancer under the general title, “Living 


With Cancer.” 


with professional and patient attitudes. 


Public Health Reports publishes here two papers dealing 


Other papers concerning reac- 


tions to surgery and community implications and attitudes will follow in 


later issues. 


Professional Attitudes and Terminal Care 


By CHARLES S. CAMERON, M.D. 


The problem of terminal care for patients 
with cancer presents an increasing responsibil- 
ity of a magnitude that, perhaps, is not fully 
appreciated by those in whom the responsi- 
bility is rightfully vested. The marked in- 
crease in longevity for both men and women in 
this country within the past few decades means 
that more and more persons are living to the 
age when cancer is most common. Cancer, once 
eighth in the list of causes of death, is now 
superseded only by heart disease and is thus 
second among the causes of death from disease 
in the United States. More cancer is being 
cured today, but more people live to have can- 
cer. And the need to know the requirements of 
patients whose disease is beyond control is a 
major one for all those responsible for giving 
them adequate care. 





Dr. Cameron, medical and scientific director in 


the American Cancer Society, New York City, 
presented this paper at the American Cancer 
Society's program, National Conference of 


Social Work, Chicago, May 27, 1952. 
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At the present time in the United States 
there are 210,000 deaths annually from cancer. 
At any one time in this country there are 32,500 
persons with a condition that may be called 
“terminal cancer.” We become more aware of 
what this means when we realize that in any 
community of 10,000 persons there are 14 deaths 
from cancer annually, and in any such com- 
munity, at any one time, there are theoretically 
two or three individuals for whom terminal care 
should be provided. 

While these figures state the problem and 
provide an understandable frame of reference, 
they are actually only the barest approximation 
of reality since terminal cancer is so varied in 
its manifestations and in its practical and ac- 
tual significance. The protean nature of can- 
cer, as it manifests itself clinically, makes the 
term “terminal” almost insusceptible of rational] 
definition. Cancer is not one predictable dis- 
ease. ‘Terminal cancer presents the physician 
with a series of situations, varied, unpredict- 
able, and often bizarre, and the care of these 
patients offers an opportunity for the practice 
of all of the arts and the science of medicine. 
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There is no similarity between the clinical 
manifestations of the onset of cancer of the lip 
and cancer of the rectum, and there is the same 
enormous variation in the mode of exodus of 
the patient. Cancer of the breast may termi- 
nate with metastases to lungs and to bone and 
present problems of management completely at 
variance with, say, the patient whose cancer of 
the stomach is followed by nutritional problems, 
cachexia, and terminal hemorrhage. Between 
such extremes lies the spectrum of terminal dis- 
ase, made extremely broad by the many ana- 
tomical sites of cancer and the many degrees of 
growth activity included in the term “cancer.” 
Technically, terminal care begins at that mo- 
ment when it is accepted, after careful study, 
that the patient’s disease cannot be controlled. 


“Calls for’’ Services 

For the purpose of considering professional 
attitudes “terminal” may be defined broadly as 
that period in the course of cancer which is 
characterized by progressive invalidism that 
‘alls for professional or quasi-professional 
services, given regularly and frequently. 

That part of the definition which bears most 
directly on professional attitudes is the phrase 
“calls for professional or quasi-professional 
services.” The term is not “requires” as in 
emergency complications about which there is 
no question of the importance or value of pro- 
fessional attention. It is not “demands” in the 
sense that the patient with superior resources 
accepts, pays for, and gets the best medical, 
nursing, and custodial care. 

The simple, almost homely, phrase “calls for” 
best expresses the needs of a large segment of 
those patients with advancing cancer—those 
who depend on the service of the general prac- 
titioner and whatever ancillary ministrations 
their dwindling resources permit, and those 
who, through gradations of indigency, must 
look to public welfare and to voluntary 
agencies. 

The fact is, today, that response to this need 
is remarkably diverse. I have recently been 
impressed by this diversity during a visit to two 
city cancer hospitals. One is a new building 
associated with a large cancer center and a 
teaching hospital. The second is one of those 
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which are called “cancer hospitals” but appear 
to descend from the era of the pesthouse. In 
the first hospital an enthusiastic and zealous 
staff conscientiously fights and overcomes the 
attitudes of despair, frustration, abandonment, 
and rejection which abound in the second hos- 
pital where the terminal cancer patient is 
barely endured as a hopeless, helpless, and 
frequently unpleasant. problem for whom rou- 
tine, uninspired, and often cursory custodial 
care is doled out. An understanding and ap- 
preciation of the final outcome of inoperable, 
incurable cancer should not preclude a lively 
struggle on the part of all concerned, including 
the patient himself, to preserve integrity and 
maintain the best possible physical status until 
the final and overwhelming onslaught of 
clisease. 

In the first hospital, research along many 
fronts is under way, and active treatment for 
all patients is the rule. I do not believe that 
research activity alone is responsible for the 
encouraged attitude of the patients, but I do 
believe that the attitude of those who care fo~ 
these patients—doctors, nurses, social work- 
ers, recreational workers, and volunteers who 
help perform a myriad of tasks—is all impor- 
tant. Such attitudes of professional person- 
nel are not limited to facial expressions, tone 
of voice, conversational content, or even to ex- 
pressions of extraordinary interest in the 
patient’s welfare. More importantly, I be- 
lieve, such attitudes are expressed in active 
treatment which assures and convinces the 
patient that he has not been abandoned. Each 
new complaint, each succeeding sign of deterio- 
ration is regarded not as an indication for in- 
creased use of morphine sulfate but as a 
challenge to professional skill and an oppor- 
tunity to relieve or ameliorate distress. 


Response to Nutritional Improvement 


That a great deal of the cancer patient’s dis- 
tress can be relieved is not wishful thinking. It 
can be accomplished by the intelligent and con- 
fident application of what we now know about 
the care of these people. We can improve their 
nutrition and watch them gain in weight and 
in morale. Patients with malnutrition all suf- 
fer anorexia, which in itself sustains the mal- 
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nutrition. No amount of encouragement or 
coaxing induces these patients voluntarily to 
consume the necessary caloric requirements. 
For many of them, the institution of tube 
feeding for certain periods of time is life- 
preserving. They will show rehydration, a 
gain in weight, and then to some degree an in- 
crease in strength. These gains will be fol- 
lowed by a return of appetite. Tube feedings 
may then be stopped and the patient will 
continue to eat substantial quantities of food. 
Subsequent to this, serum albumin and hemo- 
globin levels increase. The length of time nec- 
essary for restoration of appetite following 
institution of tube feeding is roughly propor- 
tional to the degree of existing malnutrition 
and varies from 1 to 6 weeks, with an average 
of 2to4 weeks. Elman of St. Louis has recently 
shown the advantages of aggressive dietary 
regimens, and to him I am indebted for permis- 
sion to cite the following examples : 


N.B.: 46-year-old female, diagnosis carcinoma of 
cervix, stage 4. Initial diagnosis in 1942; became 
stage 4 in 1950. Prior to patient’s coming to us, she 
had weight loss of 40 pounds, anorexia, nausea, and 
vomiting, and was bedfast. Hematocrit 28; serum 
albumin 3.3. Tube feeding was instituted and con- 
tinued for 36 days. At the end of this time she ate 
voluntarily 2,800 calories daily. At this time she 
showed a 16-pound weight gain, was ambulatory, felt 
much improved, and was completely free of symptoms. 
Narcosis was no longer necessary. Hematocrit 38; 
serum albumin 4.1. At this time she returned to her 
home ambulatory, taking care of herself, participating 
in family affairs. At the end of 6 weeks patient be- 
came moribund because of cerebral hemorrhage (prob- 
ably secondary to metastases). 

L.C.: 71-year-old female; diagnosis carcinoma of 
cervix, stage 4. Above diagnosis made in 1949. At 
‘ime tube feeding was instituted, patient had lost 36 
pounds, was bedfast, had anorexia, and was extremely 
weak. During one week’s observation she ate prac- 
tically nothing voluntarily, even with encouragement. 
After tube feeding for 49 days, she had regained 23 
pounds, was ambulatory, free of all symptoms, and not 
taking any narcotics. She was hungry and able to 
take 3,400 calories from the tray. One week later 
she was discharged to her home able to care for her- 
self and participate in family affairs. In the past 5 
inonths she has gained another 35 pounds, is working, 
vwnd is asymptomatic. 


These illustrate clearly the difficulty in de- 
fining any hard and fast answer to the question 


“what is terminal ?” And they underline the im- 
portance of sustained, aggressive treatment. 
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The Physician's Attitude 


Some representative attitudes of physicians 
toward terminal cancer may be illustrated by 
several selected vignettes. The attitudes of 
physicians, I believe, condition the outlook of 
all persons on the professional team—nurses, 
technicians, social service personnel, dietitians, 
and occupational therapists. But all must share 
in the effect of the attitudes on patients and 
others. 

Dr. A is by nature reticent and introverted, 
and is almost as depressed in the presence of 
cancer as the patient. His experience has deep- 
ened his instinctive gloom—having to care for 
a few terminal patients each year has been 
heavily dispiriting. His philosophy of “what's 
the use?” virtually atrophies scientific initiative 
and action. He does as little as possible—and 
offers irrational excuses for his inertia. 

Dr. B’s basic attitude is similar to A’s. 
ever, he hides a distaste for terminal cancer be- 


How- 
hind a mask of magnanimity. The essence of 
his philosophy is: “There is nothing I can do, 
therefore, it is unfair of me to come here day 
after day and take your money.” Thus, he 
palms off his lack of interest and resourcefulness 
as a virtuous unwillingness to accept money 
under conditions where he can do no good. 

Dr. C is kind, sympathetic, cheerful by na- 
ture. However, he has little intellectual or 
scientific interest in clinical cancer. But he 
tries to make up for his technical inadequacies 
by pulling out all the stops of his personality. 
The result is that the more critical the situation 
grows, the more jovial he becomes. This is fine 
while it lasts, but the truth is that most patients 
with cancer, which grows harder to bear each 
day, sooner or later conclude that this daily 
10 minutes of optimism and encouragement is 
hardly enough for 24 hours. 

Dr. D was brought up in a stern stronghold 
where honesty, frankness, and candor were es- 
teemed above all other traits. He is the oppo- 
siteof Dr.C. He believes that the major prob- 
lems of terminal cancer can be dissipated by 
telling the patient the brutal truth, and does 
not recognize that what is one man’s meat is 
another’s poison. The delicate nuances of 
neurosis are weaknesses to be suppressed by any 
self-respecting patient and ignored by any self. 
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respecting physician. He insists that his prac- 
tice of telling the patient the facts will cor- 
rect the egocentric unbalance of a lifetime. Al- 
though he does help some, he does about as much 
damage as he does good, as is the case with 
anyone mot ivated by an inflexible dogma. 

Dr. FE. is thoughtful, studious, yet also consid- 
erate and understanding. He appears to the 
patient and the patient’s family to show the 
same fresh interest at every visit. He obviously 
wants to visit the patient, and he treats each 
new difficulty as nothing more than a nuisance 
which needs to be abated, and which will be, 
if he has anything to do about it. Above all, 
the fundamental thesis of his approach is: 
“There is practically nothing that can happen 
to the patient until the moment of his death 
which I cannot engage and improve.” More 
prosaically, he believes that while there’s life, 
there’s hope. And his conviction that he can 
make the rough places smoother is born of ex- 
perience and study. He has at his fingertips 
eight different ways to make food more inter- 
esting to his anorectic patient. He knows five 
methods for keeping the patient’s room free 
of odors from fecal drainage. His judicious 
and graded use of analgesics, narcotics, and 
hypnotics gives him means to counteract pain 
adequately, even for months on end, and he 
regards the routine use of morphine as admis- 
sion of his own ignorance. He is informed as 
to the value of occupational and recreational 
therapy as means of converting a dreary, bored 
existence into a reasonable facsimile of inter- 
ested, integrated living. He takes nothing for 
granted and the stronger the presumptive evi- 
dence of hopelessness, the more aroused is his 
therapeutic combativeness. He will not give up. 

The feature common to the first three physi- 
cians was a lack of interest in terminal cancer— 
a state of mind which reflected itself in apathy 
and inaction. The fourth was mechanically 
resourceful and interested, but he spoiled it all 
by disregarding the all important attitude ex- 
pressed in the word “tact.” The final example 
combined inquiry, imagination, and persistence 
to the distinct advantage of the patient. 

There is one grave danger in adopting the 
attitude of compromise in caring for any pa- 
tient—even the patient with advanced and seem- 
ingly hopeless cancer. Such compromise may 
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become expedient at some point in the course 
of cancer. But where shall that point be desig- 
nated? If it seems best to give up in one case, 
why not in the next? If prolonging life ap- 
pears normally unsound in one case, will the 
same not hold in the next one? When shall the 
doctor and his team slacken their efforts?) Who 
shall say when the battle is over? The danger 
is obvious: To reduce therapeutic effort at any 
time, under any circumstances, is to endorse 
partial “therapeutic nihilism.” It is not an un- 
attractive expedient. It saves work, and better 
yet, it saves worry. Of course, full commit- 
ment to that practice would save the doctors all 
worry—and incidentally, all work. Obviously, 
the safest and fairest therapeutic method is to 
regard every living cancer patient as susceptible 
of improvement. 


New Agents for Pain Relief 


This plea for continuous and unremitting 
interest in the problems of terminal cancer 
might, as recently as 10 years ago, have been 
regarded as an altruistic but quite unrealistic 
exercise. The advances of medicine, which be- 
gan with World War II, have left little legiti- 
mate base for such a view today. 

I have referred to the aspect of nutrition. 
There are others of importance. While few 
would claim that meticulous attention to fluid 
and salt equilibrium, protein balance, and vita- 
min requirements is as important in terminal 
case management as it is in the postoperative 
patient, it is still of first importance to the pa- 
tient, whatever his status. 

The pain of advanced cancer can often be 
controlled by the exercise of professional imag- 
ination and ingenuity, and at the same time the 
problem of drug dependence or addiction can 
be obviated or greatly lessened. Surgical nerve 
sectioning procedures, such as prefrontal lo- 
botomy, chordotomy, rhyzotomy, and nerve in- 
jection, have their places, and when properly 
selected can reduce intractable pain to bearable 
proportions. Dependence on morphine for 
pain relief over long periods is as regrettable 
as it is unnecessary. A dozen drugs are at 
hand. The thoughtful use of them in succes- 
sion and in graded amounts will avoid the sledge 
hammer effect of morphine sulfate with its too 


Public Health Reports 





Vi 





frequent result—personality disintegration. In 
one institution hypnosis is being explored as a 
means of pain control, and the early results are 
at least interesting. Pain in cancer is often 
an effect of infection in the tumor or its adjacent 
area. The control of such infections is fre- 
quently the equivalent of pain control. Indeed, 
in selected cases antibiotic and bacteriostatic 
agents are as effective as narcotics in achieving 
pain relief. 

The prolongation of useful, comfortable life 
following administration of indicated hormones 
is well established. The place of chemo- 
therapy as distinguished from hormone therapy 
is limited, yet within a narrow spectrum of use- 
fulness a few drugs do accomplish unique re- 
sults. Hodgkin’s disease, sometimes lympho- 
sarcoma, leukemia, cancer of the lung, and 
plasma cell myeloma are susceptible to one or 
another of the chemotherapeutic agents. Ra- 
dioisotopes, while not living up to the hopes 
expressed for them 5 years ago, are, under spe- 
cial circumstances, the treatment of choice. 
The wider use of supervoltage X-rays and their 
application to tumors with new precision tech- 
niques, such as rotation of the patient beneath 
or before the tube, and the therapeutic use of 
other forms of high energy radiation, as the 
betatron, are bringing a greater measure of re- 
lief to those with inoperable advanced cancer. 
The psychiatrist and the clergyman can give 
some individuals the help which no amount of 
physical or medical maneuvering can, and the 
physician who would offer every possible bene- 
fit to his patient will be alert to these services. 

All these things have narrowed the margin 
called “terminal.” Yet their potential of use- 
fulness is far from realized. 

I plead for a perpetual spirit of inquiry to- 
ward the advanced cancer patient. We know 
little enough, and we are never justified in 
adopting a pontifical or complacent attitude as 
though the answer were known and the course 
of the disease adequately forecast. Obviously, 
danger lies in glib or routine predictions con- 
cerning how long a particular patient may 
expect to live, and the fact that such predictions 
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are so often wide of the mark sometimes leads 
families to question the competence of those who 
make them. It is important that the physician 
who accepts the responsibility for a patient with 
terminal cancer obtain a careful history cover- 
ing the entire course of the patient’s illness, and 
perform a meticulous and critical physical ex- 
amination. Not infrequently a diagnosis of in- 
operable cancer may be made by one physician, 
whereas a colleague with perhaps more expe- 
rience may find the cancer amenable to treat- 
ment with at least a theoretical chance of cure. 
Too, it has happened that a diagnosis of cancer 
was made when no cancer was present. Errors 
in interpreting X-ray films and failure to obtain 
pathological proof of the existence of cancer can 
account for mistakes in diagnosis and unwar- 
ranted hopeless prognoses. It is important that 
nothing be taken for granted and that each 
patient be afforded a critical review. 

There is one additional reason why every 
patient with advanced and hopeless cancer 
should be sustained by the active interest and 
care of his doctor until the inevitable exodus 
occurs: to protect the patient, and his family, 
from the charlatans and quacks who invade the 
fringe of medicine and offer hope and promise 
where they are not justified. When physicians 
shirk or neglect the care of their advanced 
cancer patients, it is inevitable that the patients 
turn to those who hold out encouragement and 
promise. The harm done by these quacks is 
incalculable. Patients are defrauded of money 
and denied the comfort and sustaining care 
which should be provided by their physicians’ 
interest and skill. 

More experience, more research, and more 
time will bring still other and more effective 
support and relief to the cancer patient in the 
But they will 
come, as all medical progress has come, only to 


terminal phases of his disease. 


those with minds which are actively seeking any 
and every means to improve a seemingly hope- 
less prospect. They will never come to the mind 
resigned to the inevitable. 
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Typical Patient and Family Attitudes 


By ADDIE THOMAS, M.A. 


The patient's reaction to terminal cancer de- 
pends upon his chronological age, his emo- 
tional maturity, his general patterns of behav- 
ior, his typical reactions to stress and crisis, 
his family constellation and relationships, his 
economic situation, and his relationships and 
activities as a member of society. Interwoven 
into this composite pattern is his knowledge of 
cancer in general and of his own illness and its 
probable outcome, and his previous experiences 
with medical care. The attitudes and reactions 
of the family will be determined by some of 
these same psychosocial factors as well as by 
feelings about the specific member who has 
cancer. 

The patient may have suspected cancer be- 
cause of his symptoms and perhaps because 
other members of his family had it. Or he 
may have had no suspicion that his symptoms 
were related to cancer. In either instance, he 
will probably undergo shock when he guesses 
or receives the diagnosis. If the information 
is given by an understanding physician, he will 
be permitted to react to the shock with tears, 
disbelief, expression of hopelessness, with 
anger, or other typical reactions to crisis. 
Then, with the relief of expressed emotion, he 
may be able immediately to mobilize his per- 
sonal resources to proceed with the recom- 
mended medical regimen. If so, he will have 





Miss Thomas, lecturer in medical social work 
at the Graduate School of Social Work, Uni- 
versity of Utah (on leave from the University 
of California Hospital), presented this paper 
at the American Cancer Society's program, 
National Conference of Social Work, Chicago, 
May 27, 1952. 
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incorporated his illness into his life in its 
proper place—to have cancer, not let cancer 
have him. 


Reactions Vary 


Everyone is not able to make so rapid a re- 
sponse. Some react with self-blame for the 
fear or reticence which kept them from seeking 
medical care early. Some, mystically, seek 
some wrong which they committed to deserve 
such punishment. Some react with hostility 
toward their families because other members 
had the disease. Some project blame onto phy- 
sicians who failed to make an accurate diag- 
nosis or did not tell them the diagnosis. Others 
are furious at a society in which they are un- 
able to purchase adequate medical care or which 
requires the expenditure of large sums of 
money without providing cure. Frequently, 
sufficient relief and better perspective comes 
from talking out these feelings with a pro- 
fessionally qualified person if family or friends 
are too close to be of help or the patient does 
not want to disturb them. Periodic oppor- 
tunity to get this kind of relief from tension 
has helped many patients find the positives in 
their situations, focus on them, and carry on 
self-reliantly. 


The Adjustment 


Patients with terminal cancer learn to live 
with the knowledge of death in the foreseeable 
future. A comparative few are hopeless—liv- 
ing constantly with a specter while they wait 
for actual death. Some sink into depression, 
some into martyrdom. Some become control- 
ling and dominating, and some drive themselves 
relentlessly in search of a cure. Others talk 
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frankly of the reality of death as part of life 
in its proper perspective. To some it is an an- 
ticipated release from suffering for themselves 
and their families. Many find diversion and a 
sense of satisfaction in taking practical steps 
to arrange their affairs and plan for and with 
their families. Most families need encourage- 
ment to let the patient share this responsibility 
rather than overprotect him. 

Sometimes physicians also need such encour- 
agement. One patient was made much more 
comfortable in his last hospitalization when, 
following the medical social worker’s explana- 
tion of his need and desire for specific infor- 
mation, his physician was frank with him re- 
garding his life expectancy, gave him a pass 
for several days so that he might arrange his 
business affairs to provide for his wife’s future 
and his son’s completion of college, and attend 
his daughter’s wedding. 

Other patients have wanted to be part of the 
planning and process of obtaining financial 
assistance or other social agency services. 
Young mothers have had release from much 
anxiety through persuasion of their families 
to let them participate in plans for the children 
so that the family might be kept intact after 
the mother’s death. The families, too, have 
learned to live with, but uncontrolled by, the 
knowledge of death. 

Religious faith has sustained both patients 
and families. Early contact with the proper 
clergyman is important to prevent the frighten- 
ing feeling of “last rites” upon his appearance. 
One entire medical team, and particularly the 
medical social worker, worked long and hard 
to help one of the most restless patients find the 
religious faith and particular church in which 
she could have not only comfort, but also an 
opportunity to serve—an intercultural, inter- 
racial organization. Some patients develop the 
most positive philosophy of life they have 
known by filling each day full of as interesting 
living as their strength will permit. Some be- 
come altruistic and want their experiences, and 
even their bodies, to increase the knowledge of 
cancer for the benefit of others. 

The attitudes of the patients and families are 
frequently determined by, or determine, the 
kind of care which is available and acceptable 
tothem. It has become almost a truism in social 
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work that, except for the comparatively few 
really destructive situations, people are most 
satisfied in their own homes. This has been 
found to be true of patients with cancer. Fre- 
quently, adjustments need to be made to facili- 
tate care at home. Anxieties need to be relieved 
through explanations of the illness and care of 
the patient, through financial supplementation, 
through housekeeping assistance, through fur- 
nishing of supplies, and through periodic relief 
for the member caring for the patient. Great 
security comes from the knowledge of the cer- 
tainty of visits by physicians and nurses and 
of the availability of hospitalization when it 
becomes essential. 


Care at Home 

Mothers have been maintained at home until 
within days or hours of their deaths by such 
services and the emotional support given them 
and their husbands and children by social work- 
ers and others. While the visiting nurse was 
caring for one mother, the social worker helped 
her son play and talk out his fears at the sand- 
pile in the back yard. She explained about the 
visiting housekeeper and the plans for his 
mother’s care and she gave him her business 
and home telephone numbers so that he might 
have the neighbor call when his mother became 
worse and his father could not be reached. 

But what of lone patients who do not have 
families to care for them? They, too, want to 
maintain their usual living habits. Frequently, 
it is the physician who is most apprehensive 
about letting them stay home and who needs 
assurance from the social worker that adequate 
arrangements have been made for observation 
and care. 

One patient maintained herself and her apart- 
ment through the purchase of a refrigerator 
and arrangements for weekly shopping by a 
neighbor. Another patient was able to stay in 
his hotel room because the hotel clerk, assured 
that cancer is not “contagious,” offered to “keep 
an eye on him” and keep in touch with the 
clinic. A third not only maintained himself 
in a hotel room following a tracheotomy (he 
did not have a hemorrhage) but went back to 
his job as a cook in a tuberculosis sanatorium, 
where he would not be seen by too many prying 


eyes nor have to talk much. 
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Final hospitalization may be distasteful be- 


cause it so frequently means care in county 


hospitals which, even though adequate medical 
and nursing care may be available, are over- 
crowded and can give little personal attention. 
Patients and families have many times been 
helped to accept such hospitalization for the 
value of medical and nursing care, when they 
cannot afford expensive nursing home care. 
The personal attention can be supplemented 
through visits and services of family and 


friends. 





The attitudes of patients with terminal can- 
cer and of their families are as varied as the 
people who have them. On the whole they are 
attitudes of great strength of people facing a 
difficult reality with their own and the re- 
sources put at their disposal by those who wish 
to share with them. Their positive philoso- 
phies of life have influenced those of us who 
know them toward more constructive attitudes 
of our own. The attitudes toward cancer of all 
of us will, in turn, condition the attitudes of 
other patients and families. They can, and 
should be, positive. 
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United Nations Day, October 24 


The President of the United States has designated October 24, 1952— 
seventh anniversary of the coming into force of the charter—as United 
Nations Day. The formal proclamation notes that “the founding of 
the United Nations has given the people of the world an organization 
through which nations may resolve their differences without resort to 
war and has made possible greater international cooperation in the 
economic, political, and cultural fields.” 

“Realization by citizens of other nations,” President Truman said, 
“that the overwhelming majority of Americans support the United 
Nations and its great purposes would help to speed the day when there 
will in fact be peace on earth, good will toward men.” 

The Secretary-General of the United Nations, in a message, points 
out that “today it is only too clear that we are still far from achieving 
these ends. We live amid bitter ideological differences, massive con- 
flicts of power, localized fighting, and the danger of a world war which 
nay Wipe out civilization. 

“This is a situation which we must face squarely,” the Secretary- 
General emphasized, “but we must also note what we have attempted 
and achieved. . . . We see major failures and setbacks, but also per- 
sistent effort. We see good beginnings and some achievement in almost 
every field. 

“However, these are only the first steps towards goals never before 
reached. Faith and work for many years is needed to eradicate the 
uge-old evils of war, poverty, and inequality. This perspective we 
must always bear in mind.” 
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S.S. United States 





By EDMUND C. GARTHE, C.E., M.P.H., and HOWARD W. CHAPMAN, B.S.C.E., M.P.H. 


When the S.S. United States sailed on her 
maiden voyage a few weeks ago, three decades 
of maritime sanitary engineering experience in 
the Public Health Service went with her. This 
newest, largest, fastest, and costliest passenger 
ship ever built in this country was constructed 
in full compliance with every standard of vessel 
sanitation. 

The 12-deck, 2,000-passenger liner is 990 feet 
long and grosses 53,000 tons. Her crew num- 
bers 1,000. Built into her is the capacity to 
carry from 12,000 to 14,000 troops in the event 
of war. On her first trans-Atlantic round trip, 
she broke the existing speed record for both the 
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branch of the Division of Sanitation, Public 





interstate carrier 
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the International Labor Organization’s C'om- 
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east and west crossings. From her red, white, 
and blue stacks down to her keel, she is a sleek, 
sturdy beauty, designed and built for comfort 
and safety as well as speed. 

The Public Health Service became involved 
in the protection of American citizens aboard 
interstate carriers because State and local health 
departments were under obvious handicaps 
attempting to enforce the most basic sanitary 
measures. Since then, the sanitary engineers 
of the Service have built up a fund of knowl- 
edge and have developed many features and 
techniques of sanitary construction and mainte 
nance. These began to flow into the United 
States while her very first plans were still on the 
architects’ drawing boards. 

Except for the vast size of this liner, and 
the glamor associated with her, she represents 
to the Public Health Service simply one more 
conveyance built with due regard to health and 
sanitation. When the trial voyage was com- 
pleted, a Public Health Service vessel inspector 
presented the Certificate of Sanitary Construc- 
tion—the same certificate awarded to any ship 
built in accordance with established standards. 
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It seems to be axiomatic that while accidents 
and epidemics appear to be dramatic, safety and 
health do not. That Certificate of Sanitary 
Construction may never be seen by any of the 
thousands of passengers the United States will 
carry. Yet, it will be of great personal im- 
portance to them. Accompanied by correct 
operation of facilities, it is their assurance of 
safe drinking water and sanitary food service; 
their protection against the diseases borne by 
rats and other vermin; their guardian against 
infection from practically any foreseeable en- 
vironmental source. 


Early Sea-going Sanitation 


The roots of the Public Health Service vessel- 
sanitation program date back to the later years 
of the 19th century. It has been marked by 
continued cooperation between the Service, the 
Maritime Administration, and the shipbuilders, 
naval architects, and ship operators. Objec- 
tions to high standards of construction and 
operation were rare, with one of the results be- 
ing the acceptance of these practices by mari- 
time interests throughout the country. 

It was not until 1917, however, when the 
Interstate Sanitary Districts were established 
by the Service, that the development of sanitary 
standards for interstate carriers, and the super- 
vision of their operations affecting public 
health, became a regular. working function of 
the Service. 

In those earlier days, water supply was prac- 
tically the only sanitation factor given serious 
consideration aboard vessels, and for practical 
purposes only river and Great Lakes vessels 
were inspected. Efforts were made within the 
foreign quarantine responsibilities of the Serv- 
ice to improve sanitary conditions aboard ships 
flying the Stars and Stripes in foreign com- 
merce. An all-inclusive sanitation program 
began to emerge in 1944. 


The Holzendorf Concept 


The earlier emphasis in sanitation on ships 
arriving from overseas ports was on rat con- 
trol, since the chief purpose of quarantine was 
to prevent entrance of certain diseases—prin- 
cipally plague—into this country. The fumi- 
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gation measures used in efforts to eliminate 
rats aboard ships in the early days were rather 
costly and time-consuming, and, therefore, un- 
derstandably unpopular with the operators. 
In 1920, Public Health Service Pharmacist 
Benjamin E. Holzendorf conceived, and began 
working on, the idea of ratproofing ships while 
they were under construction. He reasoned 
that it should be possible to build a ship in 
such a manner that rats would have few places 
to harbor and nest. This would keep the rat 
population so limited that fumigation would 
not be required. Holzendorf was able to dem- 
onstrate his theory, and since then through the 
course of the years definite specifications on the 
ratproof construction of ships have been de- 
veloped and have become widely accepted by 
the industry. The ratproof construction of 
ships is now an integral part of the over-all 
sanitation program. 


The Interstate Carrier Branch 


The purpose of the vessel sanitation pro- 
gram, of course, is to minimize the transmis- 
sion of disease aboard vessels and to promote 
the health of crew and passengers. These 
floating communities must provide all the 
health facilities which landbound communities 
in this country are expected to supply—safe 
water and food, sewage disposal and sanitary 
facilities. It is difficult enough to provide 
such facilities and services ashore; to provide 
them aboard a ship involves problems vastly 
more complex and difficult. However, very 
few epidemics traceable to ships have been re- 
ported within recent years, and most of these 
have been traced chiefly to vegetables and other 
uncooked foods which have been loaded in for- 
eign ports. 

The interstate carrier branch of the Division 
of Sanitation carries out virtually all of the 
Service’s carrier-sanitation responsibilities, in- 
cluding those on railroads, airlines, and buses, 
as well as ships. Most of the actual inspection 
work is carried out through regional offices, 
with the central office establishing policy, pre- 
paring and revising standards, and providing 
technical assistance. 

As early as 1930, the Maritime Commission 
(now Maritime Administration) established a 
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still-existing policy that all ships constructed 
under its jurisdiction and subsidized by it must 
be construeted in accordance with Public Health 
Service sanitation standards. Virtually all 
American flagships today are built and oper- 
ated in compliance with them. 


Vessels Under Construction 


A vessel which is constructed or reconstructed 
in accordance with Public Health Service ves- 
sel sanitation standards is isued a Certificate 
of Sanitary Construction (J). When it is es- 
tablished that a vessel is to be constructed in 
accordance with these standards, all pertinent 
plans and specifications are submitted to the 
appropriate regional office for review and ap- 
proval prior to construction, usually in sets 
over a period of time as the design work pro- 
gresses. During actual construction, the Serv- 
ice’s vessel inspectors in the region follow the 
work closely to be sure that the standards are 
being followed, and to advise on items which 
may not have been shown in the plans. This 
procedure assures that defects will not be built 
into the ship which will require costly changes 
later. 

Features of public health importance are the 
potable-water system, the wash-water system, 
drainage and waste disposal, food-sanitation 
facilities, ratproofing, and special facilities such 
as swiming pools. 


Potable Water 


Water of drinking quality can be obtained 
from almost any port in the United States. 
However, if the water should not be of drink- 
ing quality, or if it should be stored improperly 
aboard the vessel, it must be adequately treated 
before being used. The minimum treatment, 
if any is required, varies with the original qual- 
ity of the water and the method of storing, as 
indicated below: 


Source of Water Treatment 
Safe shore water, delivered to the ship 

and stored satisfactorily____._.__.._.___- None. 
Overboard water from uncontaminated 

mrome Gn Get Ticecencnnnnnn Chlorination. 
Safe shore water stored improperly 

aboard the westel.....n.ncccceneo~nonns Chlorination. 
Polluted overboard river water____--~-_ Distillation. 
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Vessels in foreign trade usually do not have 
suflicient storage capacities to provide needed 
fresh water (including potable water) for the 
entire trip. (It has been estimated that 0.7 
gallon of drinking water is required per day 
for each person aboard a vessel.) In these 
cases, it is necessary to manufacture fresh 
water from overboard salt water. For this 
purpose, either of two types of distillation 
processes may be used: high-pressure evapora- 
tion (atmospheric pressure or above), or low- 
pressure evaporation (low-pressure or partial- 
vacuum distillation). Most ocean-going vessels 
utilize the low-pressure method since it is much 
more efficient and produces fresh water at lower 
cost. 

To determine the potability of water pro- 
duced from salt water by low-pressure distilling 
plants operated at temperatures below 165° F., 
a joint study was made in 1947 by the Public 
Health Service, Maritime Commission, and the 
shipbuilding division of the Bethlehem Steel 
Company. This study showed that water so 
produced with a salinity of 14-grain per gallon 
or less is potable. Accordingly, the Service 
ruled that such units must be equipped with a 
salinity indicator and an automatic flow-diver- 
sion valve after the final condensate cooler, to 
divert to waste any water produced with a 
salinity greater than 14-grain per gallon. 

In order that stored water may be adequately 
protected against contamination, it is desirable 
that the tanks do not have common walls with 
either the skin of the ship or any tank which 
carries a liquid of lower quality than drinking 
water, since any leak in the tank wall may go 
undetected and contaminate the potable water. 
Also, all appurtenances, such as manholes, 
vents, overflows, depth indicators, and drains, 
must be designed to prevent contamination from 
being introduced into the tank. For example, 
before the development of precise standards 
covering construction of water systems, the 
usual method of determining the quantity of 
drinking water in a tank was to insert a rod 
through the manhole or vent—an excellent 
means of contaminating the water. The pres- 
ent standards permit the use of pet cocks placed 
at intervals in the side of the tank, a glass gauge 
in the side of the tank, or other type of indicator 
which is entirely enclosed. No drain lines are 
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Sanitary Features of the 


S. S. United States 


© Ideal type of pipe protection for rat- 
proofing, in baggage room. (2) Swim- 
ming pool of monel metal. () Steam 
kettles in vegetable room of main galley. 
) Larder with undercounter refrigera- 
tion. () Automatic solenoid dump valve 
for a water-distillation plant. ©) Po- 
table-water pumps and pressure tank. 
(2) Mechanical water chlorinators, show- 
ing solution tanks. (8) One of 25 sew- 
age-disposal tank-and-pump units. (©) 
Facilities in a tourist-class stateroom. 


—Diagram based on illustration by courtesy of Rolf 
Klep, New Rochelle, N. Y. Photographs courtesy of 
Vewport News Shipbuilding and Drydock Company. 
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allowed to pass through the tank, since un- 
observed leaks may occur. Toilets are not per- 
mitted to be placed immediately above the tank 
manhole. 

From storage tank to ultimate outlet, the 
water system should be entirely self-enclosed. 
Cross connections to other water systems of 
lower quality are not permitted, and plumbing 
defects, such as submerged inlets or direct con- 
nections to equipment, are allowed only if ap- 
proved vacuum breakers are used. ‘To assist in 
preventing a line leading from a nonpotable- 
water system from tying into the potable-water 
system, the standards require that all potable- 
water lines be definitely identified. 

Before a newly constructed or newly repaired 
ship goes into service, the entire potable-water 
system must be adequately cleaned and steri- 
lized. 

Wash Water 


The Service recommends to shipbuilders and 
shipowners that. whenever possible, fresh water 


for all purposes—drinking, cooking, washing— 
be provided by a single water system. Most of 
the vessels built within the last few years have 


the single fresh-water system. Some vessels, 
however, do not have enough space to permit 
storage of all fresh water in detached tanks, and 
skin tanks must be used. All faucets in living 
spaces on a separate wash-water system must 
be clearly posted with signs reading, “Unfit for 
Drinking.” 

Standards have been developed specificially 
to cover wash-water systems. In general, these 
standards are similar to the potable-water 
standards previously discussed, with the follow- 
ing exceptions: 

1. Safe shore water may be stored in skin 
tanks. 

2. Water from unpolluted areas in the Great 
Lakes need not be chlorinated. 

3. Polluted overboard river water may be 
used, 1f treated by filtration and chlorination. 


Figure 1. Typical independent water system. 
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Swimming Pools 


Most of the large ocean-going passenger ships 
built in recent years have swimming pools 
which are of the flowing-through type, utilizing 
overboard salt water. In the design and con- 
struction of these pools, the standards of the 
American Public Health Association are used. 
Special consideration must be given to the 
quality of salt water taken aboard for use in 
the swimming pool. An independent water 
system for this purpose is preferred; however, 
with certain safeguards, water from the fire or 
sanitary system may be used. 


Food Sanitation 


In general, the standards set forth in the 
Ordinance and Code Regulating Eating and 
Drinking Establishments (2) govern food-serv- 
ice areas and equipment aboard vessels. When 
a ship is to be built in accordance with Public 
Health Service standards, detailed reviews are 
made of plans showing food spaces and equip- 
ment, including layout plans showing the 
arrangement of equipment and plumbing, bills 
of materials for food equipment, and specifica- 
tions of materials covering deckheads and bulk- 
heads. The obligation to approve or disapprove 
trade-marked equipment sometimes requires 
considerable time for investigation and study. 

A food-service problem peculiar to seagoing 
vessels is the large amount of storage space 
which must be provided. A large proportion 
of the storage space must be refrigerated and 
with specific optimum temperatures provided 
for each type of food. 

In general, vessels constructed in the last few 
years have up-to-date galley equipment and 
food-service equipment. This applies to small 
towboats and river boats as well as to ocean- 
going vessels. Most operators make every effort 
to provide their crews and passengers with the 
best in food and food service. 

As compared with shore food-serving estab- 
lishments, vessels have some unusual features 
which must be taken into consideration. For 
example, the general complexities of ship con- 
-truction and the tight space limitations often 
uuike it necessary to pass soil and other waste 
‘ines through the deckheads of food spaces. 
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Special precautions must be taken to prevent 
leakage. 

On the other hand, in one feature of galley 
sanitation at least, vessels have an advantage 
over the usual shore establishment: the matter 
of an adequate hot-water supply. Vessels gen- 
erally have an abundant supply of steam or 
electrical power which can be used for water- 
heating purposes. The installation of booster 
heaters in hot-water lines to dishwashing ma- 
chines, as well as of auxiliary heating units in 
sinks, is a well-established practice. 


Drainage and Waste Disposal 


The drainage of a ship poses significant sani- 
tary problems. Two kinds of drainage are of 
primary concern to the Public Health Serv- 
ice—human and hospital liquid wastes, and 
drainage from decks, food spaces, and food 
equipment. Vessel drainage systems include 
the usual features of traps, cleanouts, and vents, 
which are well defined in plumbing codes. 

The main objective is to keep the two types 
of drainage systems separate so that human 
sewage cannot contaminate food spaces and 
equipment or living spaces. When it is neces- 
sary to combine the two types of drainage for 
discharge overboard, specific safeguards have 
been developed to prevent backflow into food 
spaces and equipment. When there is any pos- 





















































Figure 2. Broken drainage system—overboard- 
water-operated ejector. 
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sibility of such backflow, the drain must pass 
through an air gap (fig. 2). 


Ratproof Construction 


Ratproofing is strongly recommended for all 
American ships engaged in foreign trade. To 
the shipowner, one of the virtues of ratproof- 
ing is that it facilitates passage of a ship 
through quarantine by eliminating the need for 
fumigation or other rodent-control activities 
which might delay the ship. 

Essentially, ratproofing a ship means design- 
ing and building it in such a manner as to elim- 
inate or make inaccessible to rats any spaces 
affording harborage where they may nest and 
breed or have access to food. 

Over a period of years, detailed specifications 
have been developed on how to ratproof vir- 
tually every space in the ship, including cargo 
holds, refrigerated spaces, and food areas. In 
general, ratproofing involves either the use of 
rat-resistant material to prevent the passage of 
rats, or the utilization of “open-type” con- 
struction. In evaluating materials as to their 
rat-resistant characteristics, special considera- 
tion must be given to their ability to with- 
stand shock in certain areas, such as cargo 
holds. 

Before certifying that a ship is ratproof, the 
vessel inspector examines every part of the 
ship. Openings greater than one-half inch, 
leading into uninspectable spaces or food spaces, 
must be closed. Collars of sheet metal must be 
installed around penetrating fixtures, regardless 
of size or location. Edges may be required to 
be flashed to prevent gnawing. Uninspectable 
areas, such as those above wireways and ducts, 
may have to be closed. In short, as an in- 
spector once said, one of his most important 
qualifications is his ability to think like a rat 
first—and then like a ratproofer. 


Vessels in Operation 


The program as it relates to vessels in opera- 
tion is concerned with the routine maintenance 
of high sanitation standards. A ship may con- 
tain the best equipment to provide a safe and 
sanitary environment for its passengers and 
crew, but if the members of the crew are either 
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Figure 3. Number of companies having certain 
average vessel sanitation ratings. 
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uninformed or uninterested in correct sanita- 
tion procedures, the effort and expense will be 
in vain. 

Through a program of inspection and edu- 
cation on vessels in both interstate and foreign 
trade, efforts are made constantly to improve 
sanitary practices. Comprehensive inspections 
are made at 6-month intervals by regional ves- 
sel-sanitation inspectors, covering every phase 
of environmental sanitation. The standards 
set forth in the “Handbook on Sanitation of 
Vessels in Operation” (3) are used as guides, 
and the inspectors use a formal inspection re- 
port form. Numerical values are assigned to 
the various items on the inspection form, from 
which the vessel’s sanitary rating is determined. 
Vessels which obtain a rating of not less than 
95 percent on sanitation items and not less than 
90 percent on ratproof construction are 
awarded the Public Health Service Certificate 
of Sanitation. 

The Certificate of Sanitation (which is issued, 
also, to railroad dining cars) is a comparatively 
recent development in the carrier-sanitation 
program of the Public Health Service. While 
still virtually unknown to the fare-paying pub- 
lic, its presence on board a vessel is becoming 
more and more a matter of great importance to 
the merchant mariners to whom their ship is, 
for considerable periods of time, both their 
home and home town. 

Every 6-month period finds more and more 
American ships meeting the certificate stand- 
ards of the Public Health Service. Over 2,700 
vessels of all classes, operated by approximately 
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270 companies, come under the vessel-sanitation REFERENCES 


program. The 1951 report shows that the (1) U. S. Public Health Service: Principles of sani- 
average rating was 87.9 percent (fig. 3). tation applicable to the construction of new ves- 


sels. Washington, D. C., Public Health Service, 
1949, 101 pp. Processed. (New edition being 
prepared. ) 


Another element of the program concerns 
sources of safe water, milk, and food for oper- 
ating vessels. In cooperation with State health 


: . ; ° 2 . 8S. P ic alth Service: Ordinance ; ode 
departments, the Public Health Service in- pS See eee pees Seeanes aan ane 


regulating eating and drinking establishments, 


spects and classifies all water and milk SOuECES 1943 recommendations of the Public Health 
reported in use by vessel-operating companies Service. Public Health Service Publication No. 
throughout the United States. Periodically, 37. (Formerly Public Health Bulletin No. 280, 


reprinted 1948.) Washington, D. C., U. S. Gov- 


it publishes lists of sources, classified as “ap- 
ernment Printing Office, 1950, 60 pp. 


proved,” “provisionally approved,” or “pro- 
hibited.” 
Because vessel watering points pose a special 


(3) U. S. Public Health Service: Handbook on sani- 

tation of vessels in operation. Public Health 
i 2 : @ 2 Service Publication No. 37. Washington, D. C., 
problem to engineers and inspectors, the Service U. S. Government Printing Office, 1951, 44 pp. 


has prepared special standards, which are to be 
— I ° : (4) U. S. Public Health Service: Milk ordinance and 


published soon. The standards for certifying ends, tosmeeneaiial te Ge 4: 4. Sis Se 
milk sources are those developed by the Public Service, 1939. Public Health Bulletin No. 220 
Health Service over the past 30 vears, a new Washington, D. C., U. S. Government Printing 
edition of which is in press (4). Office, 1940 


Training Vocational Rehabilitation Counselors 


A national program to help emotionally disturbed persons get and 
hold jobs that will support them was started in July when the first of a 
series of short courses for training counselors in vocational rehabili- 
tation was held at San Jose State College, San Jose, Calif. The 2-week 
course at San Jose was attended by 20 counselors from 12 State 
vocational rehabilitation agencies in Arizona, California, Colorado, 
Idaho, Louisiana, Montana, New Mexico, Oregon, Texas, Utah, 
Washington, and Wyoming. 

A second course, similar to the one at San Jose, will start at Columbia 
University, New York City, on January 12, 1953, and will run for 2 
weeks also. Another course will be held later at Menninger Founda- 
tion, Topeka, Kans. 

The San Jose course covered five training objectives: (1) develop- 
ment of leadership for programs of vocational rehabilitation; (2) 
practice in skills and techniques needed in rehabilitating persons with 
neuropsychiatric disabilities; (3) appreciation of community resources 
and consultative services for effecting rehabilitation and placement ; 
(4) provision of information about human behavior and personality 
disorders; and (5) development of personality adjustment patterns 
to bring about favorable attitudes toward counseling, training, and 
placement of the mentally ill. 

The program is under the joint sponsorship of two units of the Fed- 
eral Security Agency: the Office of Vocational Rehabilitation and the 
National Institute of Mental Health of the Public Health Service. 
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International Sanitary Regulations 


By KNUD STOWMAN, Ph.D. 


This year, on October 1, the quarantine pro- 
visions in the existing international sanitary 
conventions and agreements, 13 in number, dat- 
ing from 1903 to 1946, were replaced by a single 
text—the International Sanitary Regulations 
of the World Health Organization. This means 
that uniform rules will give a maximum of pro- 
tection against the transmission of pestilential 
diseases with a minimum of interference with 
travel and trade. It also means that travelers 
on an international voyage will no longer be 
exposed to arbitrary action on the part of quar- 
antine services at the place of arrival as has 
hitherto been the case in many countries. 


Living in the Past 


The lack of universal quarantine rules has 
been particularly grave in the field of air navi- 
gation, which is precisely where they are most 
needed. Only 29 countries ever ratified the 
International Sanitary Convention for <Ae- 
rial Navigation of 1944, modifying the one of 
1933. Fourteen countries, moreover, still ad- 
hered to the 1933 convention as originally writ- 
ten. ‘Ten of these 43 countries, among them the 
United States, had made more or less sweeping 
reservations, reserving their freedom of action. 
Some 40 countries, many of them important in 
air traffic, never became a party to any sanitary 
convention and could therefore deal with planes 
and passengers as they pleased. 

In regard to maritime navigation, 29 coun- 
tries had ratified the 1944 convention modifying 
the 1926 convention. Twenty of the coun- 





Dr. Stowman, of the Division of International 
Health, Public Health Service, was a U.S. dele- 
gate to the Special Committee of the World 
Health Organization on the International Sani- 
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tries that ratified the 1926 convention did not 
ratify the 1944 one. Ten countries still went 
by the 1912 convention. ‘The remaining coun- 
tries had never become a party to a convention. 

In other words, there was a lag of nearly half 
a century in the conceptions of many countries 
as to how to deal with matters concerned with 
foreign quarantine. Turning back the clock 
merely a quarter of a century places us in the 
days when there were neither antibiotics nor 
cheap, powerful insecticides. There was no 
yellow fever vaccine then, and Soper had not 
yet discovered jungle yellow fever. Plague- 
infected vessels were commonplace. Cholera, 
typhus, and smallpox had recently made dra- 
matic raids into Europe. In short, only yester- 
day half of the official world was acting as if 
it were living among the shadows of a remote 
past, undisturbed by the droning of airliners in 
the skies, unaware of the magic of modern pre- 
ventive medicine, afraid of ghosts long laid. 

The need for uniform quarantine rules had 
been recognized for a century. The first inter- 
national sanitary conference met in Paris in 
1851. Subsequent conferences were held in 
capitals ranging geographically from Wash- 
ington in the West to Constantinople in the 
East. Because of lack of knowledge regarding 
the transmission of epidemic disease, the con- 
ferences accomplished for the ensuing 50 years 
little more than keeping the problem alive in 
the minds of the government departments 
concerned. 

The seaborne plague pandemic, which 
reached all continents except Australia around 
the turn of the century, greatly strengthened in- 
terest in standardized quarantine measures. 
The first international sanitary convention was 
concluded in 1903 and brought up to date in 
1912. The Pan American Sanitary Bureau 
was founded in 1902 and the International 
Office of Public Health in Paris, in 1907. Reg- 
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ulation of quarantine measures, originally 
agreed upon only for plague and cholera, were 
gradually extended to yellow fever, smallpox, 
and typhus. The most important international 
quarantine conventions were those of 1926 for 
shipping, of 1933 for air navigation, both re- 
vised in 1944, and the Pan American Sanitary 
Code of 1924. 

The procedure of international conventions 
was slow and cumbersome. Ratifications came 
in tardily, if at all. The Pan American Sani- 
tary Code was the only instrument ratified by 
all the countries concerned. The means of 
epidemic control progressed by leaps and 
bounds, and the pattern of international travel 
changed almost overnight, hopelessly out- 
moding the conventions before they were ever 
ratified. It became evident that new ways had 
to be found if order was to prevail in this im- 
portant field of foreign relations. 


International Health Legislation 


With the entry into force of the constitution 
of the World Health Organization, a solution 
of international quarantine problems became 
possible. Article 21 (a) of the constitution 
provides that the World Health Assembly shall 
have authority to adopt regulations concerning 
sanitary and quarantine requirements and other 
procedures designed to prevent the interna- 
tional spread of disease. According to article 
22. such regulations shall come into force for all 
member states unless they notify the Director 
General of WHO of rejection or reservations 
within the period stated in the regulations. In 
the United States, the constitution of the World 
Health Organization was approved by Joint 
Resolution of the House and the Senate, and the 
bill was signed by the President on June 14, 
1948, 

An Expert Committee on International 
Epidemiology and Quarantine was set up by 
the World Health Organization, and the opin- 
ions of numerous experts on related matters 
were obtained. In 1949 WHO international 
regulations successfully met their first test in 
one of the less controversial fields—nomencla- 
ture of diseases and causes of death. In 1950 
the expert committee finished its first draft of 
the quarantine regulations and it was sent to the 
governments for their comment. 
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In the United States, the draft was carefully 
reviewed, and many recommendations for 
changes were made by an ad hoc committee set 
up by the Department of State. The Public 
Health Service, the General Counsel of the Fed- 
eral Security Agency, the Army, Navy, and Air 
Forces, the Departments of Commerce and 
Justice, the offices of the Department of State 
concerned, and shipping and air transport in- 
terests were represented on this committee. A 
new draft, taking into account the recommenda- 
tions of governments, was prepared by the 
WHO Expert Committee on Quarantine. This 
draft served as a basis for the deliberations of 
the Special Committee on International Sani- 
tary Regulations which met in Geneva in April 
1951 with all member states invited. 

Forty nations were represented at the meet- 
ing of the special committee, which lasted 5 
weeks. The committee was reconstituted by the 
Fourth World Health Assembly immediately 
after the meeting. Sixty-four nations partic- 
ipated in the final deliberations. The dele- 
gates, who were speaking officially for their 
governments, included many prominent experts 
in epidemiology, quarantine procedure, and in- 
ternational law. 

The delegation of the United States took an 
active part in the work‘of the committee. The 
interests of the United States in foreign travel 
and trade by air and by sea have increased 
enormously in recent years, while the high state 
of our public and personal sanitation has made 
us practically impervious to outbreaks of such 
pestilential diseases as cholera and louse-borne 
typhus. While the United States was formerly 
among the highly “protectionist” countries in 
regard to quarantine measures, there is now 
reason to revise our stand. However, the coun- 
try is still exposed to smallpox and so is anxious 
to have adequate vaccination requirements. 

European countries with a high state of sani- 
tation tended to be “liberal” while the more 
vulnerable countries of South Asia and the Near 
East tended to be “protectionists,” but positions 
fluctuated with the nature of the problems. A 
firm intent to keep the discussions on a scien- 
tific level was nevertheless in evidence. The po- 
sition of the delegation of the United States 
may be described as “middle of the road.” We 
were primarily concerned with bringing the nu- 
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merous countries hitherto fairly free to exercise 
arbitrary action under an up-to-date system of 
rules, and providing an efficient administration 
of this system and a machinery for keeping it 
up to date. We were thus particularly in- 
terested in having the various provisions 
adopted by large majorities so that subsequent 
reservations or rejections would be reduced to 


a minimum. 


The Epidemiological Situation 


The world situation in regard to pestilential 
disease presented to the special committee was 
very different from the one confronting the 
groups who drafted the 1926 and 1933 conven- 
tions. New powerful insecticides, such as DDT, 
have greatly facilitated the control of plague, 
typhus, and urban yellow fever. A most relia- 
ble vaccine against yellow fever is now widely 
used. New methods of treatment make plague, 
typhus, and cholera less deadly than formerly. 
In general, defenses against disease are much 
better now than then. However, transoceanic 
air travel has brought us much closer to the 
great endemic foci of pestilential diseases. 

The incidence of several of the quarantinable 
diseases has diminished greatly, largely because 
of the more effective means of control. Yellow 
fever has long been confined to jungle areas in 
Africa, South America, and Central America. 
Plague has become almost entirely a rural prob- 
lem. Apart from the plague centers in Commu- 
nist China and other Communist areas, where 
no information is available, plague in Asia is 
now limited to restricted areas of Java, Viet- 
nam, Cambodia, Burma, perts of India, and a 
few remote spots in the mountains of Iran and 
Arabia. There is an old plague center around 
the Rift Valley in central Africa and another in 
Madagascar. Various rural areas in Argentina, 
Peru, Ecuador, Venezuela, and northeastern 
Brazil still produce a few plague cases. Syl- 
vatic plague exists in South Africa and in the 
western United States. Only five seaports, all 
in South Asia, have been plague-infected within 
the last few years. There have been only two 
known plague-infected ships in the world dur- 
ing the last 5 years. Apart from a few sporadic 
cases, cholera has been confined during the last 
3 years to the countries around the Bay of Ben- 
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gal—India, East Pakistan, and Burma. Chol- 
era is endemic in certain areas of southern 
China, but no recent information is available. 

Smallpox alone among the quarantinable 
diseases has a world-wide distribution and is 
of frequent occurence in many seaports and air- 
port cities. The smallpox-free area of the world 
consists only of Alaska, Canada, the West 
Indies, Greenland, Iceland, the Scandinavian 
countries, Australia, New Zealand, the Phil- 
ippines, and the Pacific Islands. In the United 
States, there are now only a few sporadic cases 
of the mild type in some midwestern States. 
In western Europe, smallpox is no longer en- 
demic except in parts of Portugal, but minor 
outbreaks traceable to imported infection still 
occur from time to time. Most of Asia and 
Africa and parts of South America are still 
heavily infected with smallpox, and the preven- 
tion of its international transmission remains 
a major problem. 

It is evident from this summary that a large 
part of the world traffic is no longer exposed to 
infection by plague. cholera, or yellow fever. 
Another large sector may be exposed only oc- 
casionally to smallpox. It should be possible, 
therefore, to avoid delays on account of quar- 
antine measures in regard to a very substantial 
part of international travel. 


Epidemiological Information Network 


In order to apply quarantine measures intelli- 
gently, it is indispensable that information on 
the incidence of the quarantinable diseases, and 
especially of new outbreaks, should be available 
without delay. The epidemiological informa- 
tion required under the old conventions was 
clearly insufficient. Smallpox, for example, was 
not required to be reported unless there was an 
epidemic, and the definition of an epidemic was 
left to the discretion of local health officers. 
The United States, consequently, when ratify- 
ing the 1926 and 1933 conventions, reserved the 
right to determine which localities were in- 
fected. However, if each country were to de- 
termine which parts of the world it wanted to 
consider infected, the road would be wide open 
to arbitrary action of various kinds. 

The United States delegation, therefore, 
strongly advocated complete, regular, and im- 
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mediate notification of any occurrence of 
plague, cholera, yellow fever, and smallpox, as 
well as of plague infection among rats. The 
proposals of the American delegation were on 
the whole accepted. Under the new regula- 
tions we shall have a world-wide epidemio- 
logical information system modeled on that 
developed since 1925 by the League of Nations, 
now the World Health Organization, epidemi- 
ological station at Singapore. The Singapore 
station has probably contributed more than any 
other single factor to the disappearance of 
plague and cholera from all but a few ports of 
South Asia. Other relevant information, 
notably regarding the state and workings of the 
quarantine services, is also required under the 
new regulations. The development of the epi- 
demiological information network has reached 
a point where it is felt that it can meet the 
requirements of the new system. 


Vaccination and Insect Control 


Another important point carried by the 
American delegation, although against consid- 
erable opposition, was the right of a country to 
require a valid smallpox vaccination certifi- 
cate of any traveler arriving from abroad. 
Hitherto, we have exercised this right on the 
basis of our reservation to the 1926 and 1933 
conventions, but we would not have been in a 
position to have a similar reservation accepted 
for the regulations. At present, we waive the 
requirements for arrivals from Canada and 
various other nearby areas. However, it is our 
opinion that, in view of the ubiquitousness of 
smallpox and its long incubation period, there 
can be no other guarantee against international 
transmission than adequate vaccination of all 
travelers who may possibly have been exposed 
to infection. 

Safeguards against the transmission of yel- 
low fever are based on vaccination of travelers 
proceeding from infected to receptive areas and 
on disinsectization of planes. Yellow fever vac- 
cination is considered to give full protection 
against the disease for at least 6 years. 

As heretofore, measures against international 
transmission of plague are directed against the 
presence of rats on ships and in ports. Half- 
yearly examination of ships for rats remains 
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compulsory, but as a large majority of ocean- 
going ships are now ratproof, the number of 
deratting operations is declining rapidly. De- 
ratting and disinsectization of other means of 
transportation may be undertaken if necessary. 
Except in the case of pulmonary plague, meas- 
ures against plague are now directed against 
rodents and their ectoparasites rather than 
against people. Antiplague vaccination can- 
not be required as a condition of entry into a 
country. 

Vaccination is an important element in the 
prevention of cholera. Surveillance for not 
more than 5 days, reckoned from the date of 
departure from an infected local area or debar- 
kation from an infected ship, will be substi- 
tuted for isolation if the passenger is properly 
vaccinated. Unfortunately, the immunity con- 
ferred by vaccination is of short duration, and 
the vaccination must be repeated every 6 
months. The regulations prohibit rectal swab- 
bing unless by consent of the passenger, and 
stool examinations may be required only if a 
passenger coming from an infected local area 
within the incubation period shows symptoms 
of cholera. 

Louse-borne typhus and relapsing fever are 
now prevented so readily that special measures 
are not compulsory. Regulations have been 
kept on the books for use in exceptional cases 
of epidemics brought about by war or other 
disturbed conditions. Vaccination against 
typhus shall not be required as a condition of 
admission to an area. 

Measures to facilitate quarantine procedures, 
such as the granting of radio pratique to ships 
and aircraft, are encouraged. 

The only. international sanitary documents 
which may be required are certificates of vac- 
cination against smallpox (validity 3 years), 
yellow fever (validity 6 years), and cholera 
(validity 6 months), Deratting Certificate and 
Deratting Exemption Certificate, the Maritime 
Declaration of Health, and the health part of 
the Aircraft General Declaration. Charges for 
medical examinations or vaccinations Onearrival 
are prohibited. 


Unanimity and Few Reservations 
The International Sanitary Regulations were 
adopted unanimously on May 25, 1951, by the 
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64 member states present at the Fourth World 
Health Assembly. In voting the regulations 
the assembly passed several resolutions deal- 
ing with their administration and with allied 
problems. The duty of governments to main- 
tain the highest sanitary standards, notably in 
their ports and airports, including elimination 
of rodents and mosquito vectors, was stressed. 

After careful examination by all Government 
departments and agencies interested and the 
industries concerned, the United States decided 
to make no reservations. Leaving out of con- 
sideration the 10 member states of the Com- 
munist bloc which have announced their 
withdrawal from WHO and therefore cannot 
be counted upon to apply the regulations, there 
remain 69 member states and associate members. 
Forty-eight of these governments, including 
countries with large international traffic, such 
as the United Kingdom, France, Italy, Spain, 
Brazil, Mexico, Japan, and Indonesia, made 
no reservation. This isa proof of the soundness 
of the procedure and a high compliment to the 
work of the special committee of the World 
Health Assembly. 

Article 107 of the regulations provides that 
reservations, in order to become effective, must 
be accepted by the World Health Assembly. 
Preliminary examinations of the reservations 
were made by a small ad hoc committee. The 
Fifth World Health Assembly set up a work- 
ing group on which all member states were 
represented. An important work of reconcilia- 
tion between conflicting interests, in which the 
delegate of the United States participated 
actively, was performed in this working group. 
There are, of course, situations which merit 
special consideration. The regulations were 
not written to prevent any country from taking 
obviously necessary measures. Cholera-free 
Ceylon, for example, is next door to the endemic 
cholera foci of Madras Presidency. India, 
Aedes aegypti infested and with a huge monkey 
population, lives in deadly fear of the in- 
troduction of yellow fever. The Mecca pil- 
grimage holds dangerous possibilities. Some 
countries do not yet have the equipment re- 
quired by the regulations. These and other 
justifiable needs were met without endangering 
the organic structure of the regulations, and 
almost everyone was satisfied. 
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Reservations from tive democratic European 
countries related merely to parliamentary ap- 
Several reservations referred to mat- 
ters of only slight importance and others were 
dropped. Satisfactory compromises were made 
on most points with Burma, India, Ceylon, 
Pakistan, Saudi Arabia, Egypt, and the Union 


proval. 


of South Africa. The report of the working 
group was adopted by the assembly with 56 
affirmative votes, 1 against, and 1 abstention. 
Practically all the active member states of the 
World Health Organization are parties to the 
regulations. In countries that do net adhere to 
the regulations the old conventions will remain 
in force. 

It remains fer the Sixth World Health As- 
sembly to deal with reservations made on behalf 
of certain overseas possessions which may be 
made under article 106.2 up to December 11, 


1952. 


Administration of the Regulations 


The Director General of the World Health 
Organization is charged with the international 
coordination of the regulations. He will have 
at his side a Committee on International Sani- 
tary Regulations composed of experts in epi- 
demiology and epidemiological information, 
port and airport sanitation, quarantine proce- 
dure, international law, shipping, and aviation. 
This committee will hold its first meeting some- 
time in 1953. It will review the workings of 
the regulations on the basis of an annual report 
by the Director General and make recommenda- 
tions thereon, prepare additional regulations, 
when necessary, on diseases not covered by the 
regulations, make recommendations on prac- 
tices and procedures, and assist the Director 
General, when necessary, in the settling of 
disputes. 

An orderly and flexible procedure has thus 
been devised to adjust quarantine measures to 
changing requirements. The public is being 
protected against pestilential diseases as well as 
against undue interference with liberty of 
travel. Order has been brought out of con- 
fusion, good will between nations has been en- 
hanced, and international legislation has been 
enacted by means of suitable machinery and 
democratic procedure. 
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Public Health in Veterinary Medicine 


Topics of public health importance were presented frequently through- 
out the program of the eighty-ninth annual meeting of the American V eter- 


inary Medical Association, Atlantic City, June 23-26, 1952. 


The pro- 


gram reflected the increasing importance of the control of diseases of ani- 


mals as they affect the health of man. 
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several of the papers which had more than usual public health significance. 
This briefing was made possible by the cooperation of Dr. J. G. Hardenburg, 
executive secretary of the American Veterinary Medical Association, and 
with the assistance of the authors—upon whose authority the material is 


presented. 


Leptospirosis 


In Farm Animals 


Leptospirosis, an infectious and 
contagious disease, may affect many 
species of domestic animals. First 
recognized in cattle in this country 
in 1944, evidence indicates that it has occurred 
endemically in Pennsylvania since 1945. Iso- 
lation of Leptospira in an outbreak of disease 
in swine was reported in 1952, and signs of the 
disease have also been observed in horses. 


Symptoms and Signs 


In bovine leptospirosis, fever, marked and 
sudden reduction in milk flow, and changes in 
the udder and in the quality of milk are notice- 
able symptoms. In some cases, the fever may 
be of short duration; in others, persistent. The 
udder is limp and empty and shows no inflam- 
matory changes, distinguishing it from mastitis. 
The milk produced is thick, viscid, and yellow- 
ish. In mild cases, fever and sudden drop in 
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milk flow for a day or two may be the only 
detectable evidence of the disease. 

In severe cases, pink milk, purple or port- 
wine colored urine, and jaundice appear about 
the third to fifth day. The pink milk and 
purple urine denote the presence of hemoglobin, 
which is excreted as a result of excessive he- 
molysis. The purple urine helps differentiate 
leptospirosis from pyelonephritis, in which the 
urine is reddish from the presence of free blood. 
Anemia, which results from the breakdown of 
the red blood cells, aggravates the labored res- 
piration and weakness already produced by the 
infection. Leptospiral organisms may be found 
in the urine about the time jaundice appears, 
if not earlier. 

Occasionally, exceptionally severe cases of 


) 


leptospirosis in cattle are fatal within 2 or 3 


By W.E. LaGrange, D.V.M.., assistant professor 
of veterinary medicine, School of Veterinary 
Medicine, University of Pennsylvania, Phila- 
del phia :J.V. McCahon, D.V.M.. general prac- 
titioner, Downingtown, Pa.; and R. B. Little, 
DV.M., Rockefeller Institute for Medical Re- 
search, Princeton, N. J. 








days, hemoglobinuria and jaundice not appear- 
ing at all or only terminally. In the average 
outbreak, however, the course of the disease 
extends from 3 to 10 days. 


Diagnosis 

In outbreaks of leptospirosis involving sev- 
eral cattle, evaluation of the history and symp- 
toms should lead toa diagnosis. Diagnosis may 
be confirmed by recovery of the organism from 
the urine; inoculation of laboratory animals or 
cattle with urine, milk, or blood from clinical 
cases; or serologic tests after the outbreak has 
subsided. 


Autopsy 

In fatal cases, the tissues are icteric, and 
petechiae are commonly found on the pericar- 
dium and often on the liver. In some instances 
the liver shows centrilobular necrosis. The 
surface of the kidney should be studied for the 
presence of small, darkly pigmented spots, al- 
though small white spots diffused over the sur- 
face of the kidneys have been found in experi- 
mentally infected calves. The kidney tubules 
are usually the site of injury. They may be 
blocked by protein precipitates. 


Treatment 


In addition to general nursing care, adequate 
fluid should be provided to maintain good urine 
flow. The use of sulfonamides is very ques- 
tionable, but penicillin medication appears to 
shorten the course of the disease. Aureomycin 
has been shown to have definite protective value 
for hamsters and dogs against some strains of 
Leptospira. At present, however, none of the 
antibiotics can be considered specific. 

Definitely beneficial, in our opinion, are blood 
transfusions. If available, blood from recov- 
ered animals should be used since antibodies 
probably remain in the blood for some time 
after recovery. Blood from normal animals, 
however, will supply the needed red blood cells 
and plasma proteins. 


Spread and Control 
Evidence indicates that bovine leptospirosis 


spreads directly from animal to animal in the 
herd. When cattle urinate, the spray of drop- 
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lets may well carry the organism present in the 
urine of infected animals to susceptible animals. 
Any minute skin abrasion can afford a means 
of entry. Chronic carriers may be the means of 
spread from one herd to another. 

Leptospirosis of domestic animals is not only 
a disease of economic importance in livestock, 
but should be regarded as of considerable sig- 
nificance as a public health problem. Infected 
animals should be quarantined and their milk 
sterilized before being discarded. Contamina- 
tion of other animals and of equipment by urine 
should be avoided. Although the strains iso- 
lated from cattle in the United States have not 
yet been shown to be agents of human disease, 
types found in other countries have been clearly 
demonstrated to be pathogenic for man. These 
types may appear in this country at any time. 


North American 
Leptospirae 


The significance of leptospiral in- 

PHR fections in man and domestic animals 

in North America is being increas- 

ingly recognized. What were but a 

few years ago considered exotic infections are 

today significant problems to human and ani- 
mal health. 

In the leptospiroses, as in other infectious 
diseases, laboratory diagnosis, prophylactic and 
control measures, and the development of im- 
munizing and therapeutic agents are dependent 
upon the characteristics of the organisms them- 
selves, their hosts and reservoirs, and the means 
of transmission of infection. The identifica- 
tion of infecting strains may, in addition to the 
clinical and epidemiological value, be of foren- 
sic importance in cases of occupational disease. 

In our laboratories, the eight known anti- 
genically different types of leptospirae in North 
America were classified by comparison with 


By William S. Gochenour, Jr., DV .M., deputy 
director, and Robert H. Yager, DV .M., direc- 
tor, veterinary division, Army Medical Service 
Graduate School, Walter Reed Army Medical 
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North American leptospirae 


Antigenic group 


Leptospira bataviae - _ - Sea 
Leptospira pomona _ - 


Leptospira autumnalis 
Leptospira ballum _ - 
Leptospira canicola 


Leptospira icterohemorrhagiae Dogs, 


Rats, mice_-__-- 


Leptospira pyrogenes 
Mice- eee 


Leptospira hebdomidis nbae 


known type strains. First, the cross agglutina- 
tion-lysis patterns were established for the type 
strains available. This permitted the selection 
of antiserums prepared against a limited num- 
ber of leptospiral strains to be employed as a 
rapid screen in preliminary typing of lepto- 
spiral isolates. The preliminary typing was 
followed by comparison of the unknown with 
all members of the broad group whose anti- 
serums reacted with it. Definitive identifica- 
tion was often accomplished only by agglutina- 
tion absorption after this second cross agglu- 
tination-lysis examination. 

Cross complement fixation studies employing 
the sonic-vibrated and the egg-propagated 
complement-fixing antigens demonstrated no 
significant difference in sensitivity or antigenic 
spectrums between these two antigens. Both 
are extremely valuable in establishing lepto- 
spirosis per se, but the broadness of their anti- 
genic spectrums mitigates against their use in 
the classification of leptospiral strains, thus 
precluding their use in_ epidemiological 
surveys. 

Cross complement fixation studies employing 
soluble antigens have demonstrated these anti- 
gens to be highly strain specific. Compara- 
tive typing of more than 100 cultures by 
agglutination-lysis and by cross complement 
fixation employing soluble antigens reveals the 
latter technique to be as reliable as the former, 
with the added advantages of greater ease and 
rapidity and the elimination of the hazard 
incident to the use of living antigens. 


Basis for Preventive Measures 


Although, classification of leptospirae must 
ultimately rest upon their antigenic charac- 
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Hosts 


Mongooses, rats, mice ae 
Cattle, swine, horses (serologic) - - 


Ee een 
mongooses, rats, mice 


Transmission to man 


Contaminated water. 

Contaminated water. 
fected animals. 

Unknown. 

Contaminated water. 

Contact with infected animals. 

Contact with infected animals. Con- 
taminated water. Contaminated work- 
ing areas. 

Contaminated water. 

Contaminated water. 


Contact with in- 


teristics, each identification should be used in 
connection with known or reported hosts for 
these strains and with information of occupa- 
tional or other hazards of infection as the basis 
for preventive public health measures. 

The accompanying table lists the known hosts 
of North American leptospirae and the most 
common means of transmission of infection to 
man. Two strains, Leptospira icterohemor- 
rhagiae and Leptospira canicola, are harbored 
by the dog, thus providing an occupational haz- 
ard to veterinarians and kennelmen. 

Leptospira pomona has been found to date 
only in the large domestic animals and man; 
consequently, prevention of spread of this in- 
fection is primarily a livestock problem. Con- 
trol of the other leptospiroses must rest upon 
rodent and small carnivore control and im- 
proved sanitation. 


land, and, we now believe, Canada 
portions in most European countries last year. 


. 

Foot-and-Mouth Disease 
At the present, only the United 
PH States, Australia, New Zealand, Ire- 
; - ean be classed as free from foot-and- 
mouth disease, which reached pandemic pro- 
The cause is a virus, of which there are known 
to be six distinct immunologic types—A, O, C, 


By T. Childs, D.V.M., veterinary director gen- 
eral, Health and Animals Division; Dominion 
Department of Agriculture, Ottawa, Canada. 
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and three recently identified African types. 
There are variants within types. Type A was 
responsible for the 1951 outbreak in Canada. 

Radical control and eradication measures are 
mandatory in Canada. Herds and premises 
suspected of infection are placed under close 
quarantine. The animals involved are disposed 
of by slaughter and deep burial, and the prem- 
ises are cleansed and disinfected, remaining 
under close quarantine for 30 days or more. 
Then, test animals are installed under quaran 
tine and observation until we are satisfied the 
premises are free of infection. 

Foot-and-mouth disease appears to have been 
implanted either innocently or maliciously by 
an immigrant from a farm in Western Germany 
during his employment as a dairy helper in 
November 1951 on the L. T. Wass premises 34 
miles northeast of Regina, Saskatchewan. 

The condition was not correctly diagnosed 
until February 19, 1952, largely owing to the 
apparently mild nature of the disease, the nega- 
tive results of horse inoculations, and the pre- 
posterousness of thinking the disease would be 
found in that location. Quarantine imposed on 
individual premises upon discovery of the dis- 
ease was apparently very effective in preventing 
greater spread, hence, the economic results were 
not greatly altered by the late diagnosis. 

Although we are convinced that foot-and- 
mouth disease has been decisively defeated in 
Canada, we have no intention of relaxing vigi- 
lance. Our veterinarians have examined about 
2 million cattle, swine, and sheep since Febru- 
ary 18, 1952, with negative results to tests. The 
number of animals destroyed because of infec- 
tion, exposure, or suspected exposure ist 1,343 
cattle, 97 sheep, 1 goat, 290 swine, and 2,142 
poultry. Twenty-nine of the 42 premises in- 
volved were classed as infected, and 13 were 
classed as exposed. 

To prevent a recurrence, we now require that 
all immigrants from countries where foot-and- 
mouth disease is prevalent produce a satisfac- 
tory certificate of disinfection for their clothing 
and personal effects before receiving visas to 
immigrate. Also, all parcels from such coun- 
tries are closely examined by our postal and 
express officials: and if there appears to be 
doubt about their contents, particularly if ad- 
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dressed to a farm worker, the parcels are held 
for examination by a government veterinarian. 
We require all railroad stock cars and livestock- 
carrying trucks to be cleansed and disinfected 
after unloading livestock. Since April 1, 1952, 
all public and packing plant stockyards and 
feed lots throughout Canada have been 
thoroughly cleansed and disinfected under gov- 
ernmental supervision. 


Infectious Canine Hepatitis 


—A Symposium— 


. Infectious canine hepatitis is wide- 
PHR spread and has a high rate of inci- 
dence in the dog population. Only 
in recent years, however, has it been 
recognized as one of the most serious infectious 
diseases of small animals. Knowledge has 
rapidly followed the proof of the existence of 
infectious canine hepatitis (1947) as a definite 
clinical entity caused by a specific virus. The 
probable natural route of the infection has been 
established, the source of the virus for spread 
determined, further information of its disease 
potential accumulated, and a rational immuni- 
zation procedure evolved. 


By J. A. Baker, DV.M., Ph.D., director, J. H. 
Gillespie, DV .M., associate professor of bacteri- 
ology, and G. C. Poppensiek, D.V.M., research 
associate, Veterinary Virus Research Institute, 
Cornell University, Ithaca, N. Y.; H. D. 
Stephenson, D.V.M., professor of therapeutics 
and small animal diseases, New York State 
Veterinary College, Ithaca, N. Y¥.; W. HZ. Riser, 
DV.M., practitioner, Skokie, Ill.; and J. H. 
Mark, D.V.M., associate professor of medicine, 
School of Veterinary Medicine, University of 
Pennsylvania, Philadelphia. Dr. Baker acted 
as moderator; Dr. Gillespie discussed the clini- 
cal aspects of the disease; Dr. Riser, pathology; 
Dr. Mark, epizootiology; Dr. Poppensiek, im- 
munology,; and Dr. Stephenson summarized the 
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Clinical Features 

Clinical observation and experimental find- 
ings have indicated a difference in severity of 
the illness in individual dogs studied—from a 
slight fever in some dogs to a moderate or severe 
reaction terminated in some cases by death. As 
shown by complement fixation tests, an aver- 
age of 50 percent of dogs have had hepatitis. 
Bruner and co-workers have indicated that 12 
percent of naturally infected dogs died. Per- 
centages are on the basis of incidence deter- 
mined by complement fixation test in relation 
to autopsy findings. About the same percent 
have died from the disease experimentally 
induced. 

Clinically it is difficult to differentiate in- 
fectious canine hepatitis from distemper in the 
acute stage. High “saddle” temperatures, 
leukopenia, malaise, conjunctivitis, lack of ap- 
petite, tonsillitis, and extreme thirst with 
vomiting, diarrhea, jaundice, and difficulty in 
All symp- 


Corneal 


breathing characterize the disease. 
toms may not appear in any one case. 
opacity develops in 25 percent of convalescent 
dogs. This cloudiness may involve one or both 
eyes for varying periods and then disappear 
completely. A few dogs with spontaneous ill- 
ness show cerebral symptoms. No nervous 
symptoms have been reported in dogs with ex- 
perimental hepatitis. 

Simultaneous infection of dogs with the 
virus of infectious canine hepatitis and with 
distemper produce an illness more severe than 
either virus alone. Dogs that have been inocu- 
lated with distemper virus and then been given 
infectious hepatitis virus afterward show ill- 
ness in severity comparable to simultaneous in- 
fection. Dogs that recovered from hepatitis 
first did not show this conditioning effect with 
later infection by distemper virus. 


Pathology 

Four clinical forms of infectious canine hep- 
atitis are postulated based on the classification 
of Parry and Larin: (a) fatal, fulminating 
form; (6) severe, nonfatal form; (c) mild 
form; (d) inapparent form. Pathology as de- 
scribed here applies primarily to the symptoms 
and lesions found in the fatal, fulminating 


form. 
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The virus is selective in the tissues it attacks. 
The primary destructive changes occur in the 
blood vessels and the hepatic cells. The clot- 
ting time of the blood is markedly decreased. 
Such lesions as intraocular hemorrhage, bleed- 
ing in the oral cavity, hemoperitoneum, paint- 
brush ecchomycosis of the gastric serosa, and 
hemorrhagic lymph nodes are produced. The 
liver appears normal in size but is usually dis- 


colored. Many of the hepatic nuclei contain 
inclusions. The gall bladder wall swells and 
thickens. The blood clots with difficulty. Pos- 


itive diagnosis can be made only by histological 
study of sections from the liver tissues. 


Epizootiology 

The epizootiological features of infectious 
canine hepatitis present marked differences 
from other infections commonly met in small 
animal practice. The virus is not an airborne 
one. It can be spread by direct contact, in- 
gestion of saliva from infected dogs, parenteral 
injection, and by infected urine from dogs that 
have recovered from the disease. A matter of 6 
inches between susceptible dogs and infected 
dogs is, however, an effective barrier to the 
transmission of the virus. 

As early as 1937 experimental transmission of 
a presumed type of distemper was recorded in 
the United States. The description of the 
original case and the histopathology of the 
infected animals show remarkable similarity 
to the present concept of infectious canine 
hepatitis. That the epizootic fox encephalitis 
and the virus of infectious canine hepatitis 
were one and the same was confirmed in 1947, 

The virus disappears from the blood at the 
end of the fever and leukopenia but has been 
recovered from the urine from 3 days to at least 
6 months after inoculation or production of the 
disease. Evidence points to the fact that the 
elimination of the virus is through the kidney. 
Every precaution should be taken to prevent 
the spread of this disease, which seems to be on 
the increase. 
Immunization 

Since simultaneous infection with the virus 
of distemper and the virus of infectious hepa- 
titis is frequently fatal, the need for immuniza- 
tion is apparent. 
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Antiserum confers passive immunity, and 
passive immunity is of short duration. Vacci- 
nation with inactive viruses must be repeated 
at approximately yearly intervals if serviceable 
immunity is to be maintained. Inoculation of 
a strain of virus that has been attenuated by 
adaptation to another host has not been done 
as yet with infectious canine hepatitis virus. 
Live virus vaccines have been found to produce 
a dependable immunity of long duration. 

A study was made at the Cornell Research 
Laboratory for Diseases of Dogs to evolve a 
means of immunization by the use of both serum 
and virus to attempt immunization against dis- 
temper and infectious canine hepatitis at the 
same time, by incorporating distemper virus 
that had been grown in eggs. The results 
promise to provide immediate protection of 
long duration for dogs against both diseases. 


Anthrax in Ohio Swine 


“Regulation 13—Relating to An- 

PHR thrax Control,” in Ohio became ef- 

fective June 12, 1952. The most 

severe anthrax outbreak on record in 

the State occurred in 1952. In the sporadic 

outbreaks of 1916, 1923, and 1951 only one or 

two farms had been involved. But in 1952 the 

anthrax outbreak involved swine in counties all 

over the State. Answers to questionnaires es- 

tablished the fact that imported raw bone meal 

used as feedstuff contained anthrax spores and 
had caused the 1952 outbreak. 

During an isolated anthrax outbreak in 1951 
in Preble County, 24 sows, 163 pigs, and 2 boars 
were found with the disease. In 3 days, 63 
baby pigs died. Edematous pharyngeal swell- 
ing, temperatures of 105° to 107° F., and pro- 
gressive dyspnea and deaths from strangulation 
were the symptoms. Only one sow showed 
pharyngeal swelling with a temperature of 
105° F. Necropsy showed the lymph glands 
hemorrhagic and typical of septicemic disease. 


By H. G. Geyer, DV .M.. chief, Ohio Division of 
Animal Industry, Columbus, Ohio 








The submaxillary lymph glands revealed the 
typical textbook description of anthrax. The 
tonsillar area showed necrotic ulcerations, and, 
in those in which death had been due to strangu- 
lation, there was consolidation of the apical 
lobes of the lungs. Ecchymatie hemorrhages 
were found on the kidney surface, as well as 
petichial hemorrhages on the serosa of the uri- 
nary bladder. A slaughter-indemnity program 
was set up by the State division of animal in- 
dustry to control this fast acting septicemic-like 
type of anthrax. 


1952 Outbreak Differs 

The 1952 anthrax outbreak was quite differ- 
ent from the one in 1951. The initial investi- 
gation in Clinton County in February found 
two brood sows dead. Ten other sows had ‘been 
off their feed, constipated, had subnormal] tem- 
peratures, and were developing edematous 
pharyngeal swellings. More cases with identi- 
cal symptoms developed within a few days in 
the county. 

By mid-April the anthrax had attacked swine 
in 52 counties on 264 farms but with a loss of 
only 384 hogs. Only one animal was infected 
on many of the farms. There was no evidence 
of spreading of the disease from animal to ani- 
mal or from species to species. 

Vomiting, which developed to a severity of 
whole blood in the vomitus, was a symptom in 
12sows. Four of these had typical pharyngea! 
swellings and temperatures of 104° to 106° F 
Two of the four died. Some boars, fat hogs, 
and suckling pigs were infected. In a herd of 
256 hogs confined in a close building, 75 to 80 
showed discomfort by almost constantly rubbing 
and kicking at their jowls. Marked conjuncti- 
vitis was also observed. 


Quarantine Program Effective 


The slaughter-indemnity program was not 
applicable in this situation because of the pat- 
tern of the disease nor was it economically prac- 
tical because of the large population of swine 
in the State. A quarantine program was insti- 
tuted, and quarantines were lifted at the end of 
21 days if the animals showed no clinical symp- 
toms of anthrax. 

Penicillin administered early gave sponta- 
neous response and antianthrax serums yielded 
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good results. The quarantine program ap- 
peared adequate as a control measure, and the 
prompt reporting by veterinarians added to 
its success. 

To control anthrax, it is recommended that 
sick animals be promptly reported, immediate 
quarantines be issued, and that dead animals 
be disposed of by deep burial or by burning. 
Contaminated pastures should not be used for 
a 4-year period. Hog lots, pens, and houses 
should be thoroughly cleaned, and manure and 
bedding burned. A 5-percent solution of lye 
is recommended for disinfecting. 

Only fresh specimens should be submitted for 
laboratory examination: submaxillary lymph 
glands only from swine, and from cattle a 
portion of the ear or blood samples. 


Role of Swine Diseases 


In Diseases of Man 


Swine diseases play a minor role 
in unfavorably influencing human 
health, and the only human pathogen 
which seems to have a deleterious 


effect on swine is the influenza virus. 

The relationship between diseases in swine 
and disease in man is usually considered a 
rather direct one, having to do with the spread 
of disease from swine to man by direct contact, 
by intermediate vectors, or by the ingestion of 
meat. However, a serious uncontrolled epi- 
zootic of a disease such as hog cholera in the 
swine population would have considerable ef- 
fect on the food supply of the entire Nation. 


Swine Diseases 
The diseases of swine which have a direct 
relationship to disease in man are: trichinosis, 


By Richard E. Shope, M.D., formerly associate 
director of the Merck Institute for Therapeutic 
Research, Rahway, N.J., now with the Rocke- 
feller Institute for Medical Research, New 
York, N. ¥. 





Vol. 67, No. 10, October 1952 


taeniasis, balantidiosis, brucellosis, salmonello- 
sis, anthrax, and erysipeloid. 

Trichinosis is a preventable disease, usually 
acquired by eating uncooked or unfrozen trich- 
inous pork, and is one of the major hazards to 
human health presented by swine. 

Man is actually the definitive host of 7'aenia 
solium, although the cycle involves both pig and 
man and can be broken in either the inter- 
mediate or definitive host. Man acquires his 
tapeworm by ingesting inadequately cooked 
pork containing Cysticercus cellulosae, and in 
turn serves as the source from which swine 
acquire their infection. 

Balantidium coli, the one swine protozoa of 
importance to man, is a normal inhabitant of 
the swine gastrointestinal tract and is appar- 
ently completely innocuous to the pig, but, 
transferred to the human gastrointestinal tract, 
it causes clinical illness and sometimes a mod- 
erate secondary anemia. However, the infec- 
tion rarely fulminates and causes death. 

Probably the most serious of the four bac- 
terial infections of swine that are medically 
important to human beings is that caused by 
Brucella suis. This infection may produce a 
debilitating febrile illness in man that may per- 
manently incapacitate or even kill him. The 
swine Brucella can and does infect cattle and 
may thus infect man through contaminated 
milk. Br. suis infection in human beings is pri- 
marily an occupational disease which will not 
be eliminated until the reservoir of infection in 
swine is eradicated. 

All species of Salmonella found in swine are 
potential human pathogens. Salmonella chol- 
eraesuis causes a septicemic type of infection, 
similar to typhoid fever, with leukopenia and 
fever, and with complications such as purulent 
meningitis, bacterial endocarditis, pyelone- 
phritis, empyema, and abscesses in various parts 
of the body. Any poorly cooked pork that has 
been improperly handled during slaughter or 
processing is a possible source of danger. 

Swine anthrax is dangerous to the farmer or 
veterinarian handling or autopsying the in- 
fected animal. The anthrax bacillus has also 
caused fatal infections in man when ingested 
in inadequately cooked pork. However, by 
ordinary care, it should be possible to keep 
human exposure to infection to a minimum, 
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Infections caused by the swine erysipelas or- 
ganism, 'rysipelothria rhusiopathiae, result in 
acute dermatitis with marked erythema on the 
hands and wrists. The condition is not com- 
mon even in butchers, meat handlers, and vet- 
erinarians, the occupational groups most fre- 
quently exposed to infection. 


Epidemiology of Rabies 


A disease of animals and man that 

PHR resembled rabies was described in 
3000 B. C., and about 500 B. C., the 

first adequate description of the dis- 

ease was recorded. Pasteur’s studies in the 
nineteenth century influenced the thinking of 
the world on rabies, but diagnosis was not es- 
tablished on a sound basis until 1903, when 
Negri discovered in the motor cells of the cen- 
tral nervous system the intracytoplasmic in- 
clusion body which bears his name and which 
is considered as pathognomonic of the disease. 


RABIES IN UNITED 
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The etiological agent of rabies is a filterable, 
submicroscopic virus which varies in virulence 
and in immunogenic capacity. Rabies is usu- 
ally transmitted through the bite of a rabid 
animal, and pathogenesis is believed to be 
neurogenic. The incubation period may vary 
from a few days to 6 to 9 months. 

The vampire bat is the only known carrier 
of rabies. All attempts to demonstrate the 
carrier state or to create a carrier state experi- 
mentally in other animals have failed thus far. 

With the exception of Australia, New 
Zealand, and Hawaii, which have never had 
rabies and where strict quarantine regulations 
are enforced, rabies is found in all climates and 
in all types of ecologic communities of warm- 
blooded animals. In the United States, rabies 


may occur at any time of year. 


By Raymond Fagan DV.M.. M.PH., veter- 
nary epidemiologist, Kansas City hie ld station 
of the Public Health Nervice Communicable 
Disease Center. 
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Immunization undertaken approximately 30 
days prior to exposures will usually induce re- 
sistance lasting one year, and perhaps as long 
as two or more years, but there is no reliable 
evidence that vaccine given after exposure to 
virulent rabies can protect against a clinical 
attack of the disease. However, evidence is 
accumulating that hyperimmune antirabies 
serum given after an exposure will so alter cir- 
cumstances that vaccine can be used with 
efficacy. 

Within specific areas rabies incidence shows 
definite peaks and valleys, but as yet no analysis 
has been made of the the factors which con- 
tribute to the dynamics of these epidemic 
curves, 


Rabies Control 


Two procedures are available to control 
rabies: prevention of contact between infected 
animals and susceptible animals, and reduction 
of the number of susceptible animals within an 
area. Leash laws, which, if enforced, prevent 
contact between infected animals and suscep- 
tible animals and man, have been virtually 
abandoned in the United States, leaving only 
the second method of control—reducing the 
density of susceptible individuals. 

With some species of wildlife, attempts at 
control of numbers have succeeded in stabilizing 
the population. However, mere increase in 
numbers of animals, even when the rabies virus 
is present, does not mean an epizootic of rabies. 
Although epizootics and large wild animal 
populations seem to be associated, sporadic out- 
breaks do not justify extensive control opera- 
tions. 

In cities, control measures consist of enfore- 
ing leash laws and picking up stray dogs and/or 
vaccinating pet animals on either a voluntary 
or compulsory basis. 

In controlling rabies in both wildlife and 
domestic animals, one type of program may be 
successful in one area and not in another. 

Some veterinary administrators advocate 
that all clinicai cases of rabies seen by veter- 
inary practitioners be reported to a collecting 
agency. However, the present practice of hav- 
ing the diagnostic laboratory work on indi- 
vidual cases and report positive findings seems 
to be completely adequate. 
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s s s 
Will Vaccination of Dogs 
o 
Control Rabies? 
for the New York State Health De- 
partment, we tried to get dogs vac- 
existed. In the central section of the State, we 
succeeded in getting 70 percent of the dog own- 
infecting cows and other animals, we knew that 
rabies continued in the district. Eighty-two 
and we didn’t know if they had been vaccinated. 
Only 2 of the remaining 72 had been, showing 


In 1946, when I started working 
PH 
cinated wherever the rabies problem 
ers to comply. With rabid foxes biting and 
rabid dogs were reported. Ten were “strays,” 
that the vaccine must have been effective. 


We do know that vaccine doesn’t protect 
every dog. There are differences in dogs— 
some just don’t produce protective substances 
in their bodies. 

The individual wants to protect his pet. 
With vaccination, the chances of infection are 
nine to one against infection. The purpose be- 
hind compulsory vaccination laws is to get large 
numbers of people to vaccinate their pets. 

Vaccination should be sold on its merits. 
There is no State in which the rabies problem 
is found throughout the entire State at any one 
time. I prefer to expend energy in getting 
dogs vaccinated where there is a rabies problem. 
Effort is wasted and limited, in my opinion 
when compulsory vaccination laws require it to 
be diffused over areas where the problem ex- 
ists as well as where it doesn’t. 

If the disease is confined to dogs, as it is in 
large urban areas, rabies can be controlled in 6 
months or less by “dog control’”—where the 
owner keeps his pet leashed—by vaccinating 70 
percent or more of the dogs, or by a combination 
of both measures. But we can vaccinate dogs 
until the cows come home, and the problem will 
still exist because we can’t vaccinate or control 
the movements of foxes. Rabies is spread from 
one animal to another in the same way a baton 


y Alexander Zeissig, DV.M., formerly com- 
municable disease veterinary consultant, New 
York State Department of Health, Albany. 
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is passed from one runner to another in a relay 
race—it doesn’t spend any time whatever out- 
side the animal body. If we remove 7 of every 
10 foxes in an area by systematic trapping, we 
obtain the same result as by vaccinating 70 per- 
cent of the dogs. Such a systematic reduction 
of the numbers of wildlife has proved effective 
in New York State and elsewhere. 


Salmonella Infections 


In Chickens and Turkeys 


. The poultry industry is still 
PHR plagued by the economic loss caused 
by one or more of the salmonellas. 
Probably because of their insidious 
nature, the relative importance of pullorum dis- 
ease, fowl typhoid, and paratyphoid infec- 
tions is frequently underestimated. 


Pullorum Disease 


In the control of pullorum disease, we are 
intimately concerned with a cycle of infection 
in which the mature carrier is the important 
link. Early in its history, the desirability of 
combating pullorum on an organized basis was 
recognized. By 1921, Connecticut, New Hamp- 
shire, Massachusetts, and Maine had set up vol- 
untary control programs, the basic features of 
which were the testing and retesting of breed- 
ing flocks, removal of reactors from the farm, 
clean-up and disinfection of premises, and pur- 
chase of replacement stock from clean sources. 
The National Poultry Improvement Plan, initi- 
ated in 1935, included a program of pullorum 
control, and in 1943 a similar nation-wide con- 
trol program was extended to turkey flocks. 
The working basis of the national plan is coop- 
eration under a memorandum of understanding 
between the several States and the United 
States Bureau of Animal Industry, and volun- 





By L. C. Heemstra, D.V.M., veterinary coordi- 
nator, national poultry and turkey improve- 
ment plans, Bureau of Animal Industry, U.S. 
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tary participation under appropriate agree- 
ments between hatcheries and flock owners and 
an official State agency. 

All States with the exception of Nevada have 
signed memorandums of understanding with 
the bureau. The work at State levels embraces 
4,389 chicken and 895 turkey hatcheries, nearly 
37 million breeding birds in more than 100,000 
chicken flocks, and about 214 million turkeys 
in 3,920 flocks. Tube and rapid serum testing 
is done in 82 pullorum testing laboratories. 
Approximately 88 percent of the whole-blood 
testing is performed by 4,000 pullorum testing 
agents in the States. 

A reduction in the percentage of reactors on 
first test of hatching-egg supply flocks is one 
way of measuring progress. The percentage 
in 1936 of reactors among 4,329,363 chickens in 
9,119 flocks was 3.66; in the year ended June 30, 
1951, it had declined to 0.54 among 36,843,630 
birds in 100,471 flocks. Similar progress has 
been made with turkeys: the percentage declined 
from 2.0 in 1944 to 0.36 in 1951. 

A more satisfactory but less measurable indi- 
cation of progress is the livability of the chicks 
and poults produced under the control pro- 
grams. Surveys covering 8,389,572 chicks in 
eight States in 1951 show a mortality for the 
first 2 or 3 weeks from all causes of 198,841 
chicks, representing an average livability of 
97.64 percent. Comparable figures are not 
available for turkey poults. In reviewing lab- 
oratory records, we note a diagnosis of pullorum 
disease in chicks and poults which is traceable 
to infected parent flocks under the control pro- 
gram. This may indicate reinfection of the 
flock, or it may mean a lack of diligence in the 
testing program. 

We may anticipate, on a nation-wide basis, 
a further reduction in the incidence of reactors 
and possibly a slight increase in average liva- 
bility. There should be closer cooperation be- 
tween the testing program and the diagnostic 
and research laboratories. The true pullerum 
status of flocks can only be determined by the 
laboratory upon consideration of the flock his- 
tory, the character of the reactions, and the cul- 
tural examination of representative reactors. 

The incidence of infection by S. pullorum 
variants should not be overlooked. The find- 
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ings of Snoeyenbos and associates in 1951, re- 
vealing an incidence of 29.6 percent variant 
forms in 1,679 cultures from 27 States, empha- 
sizes the desirability of post-mortem bacteri- 
ological examination of representative reactors 
and the typing of all pullorum isolates so that 
flocks may be tested with properly constituted 
antigens. 


Fowl Typhoid 

The incidence of fowl typhoid is apparently 
increasing, particularly in turkey flocks. Be- 
cause of full cross-agglutination between S. 
pullorum and 8S. gallinarum, control of fowl 
typhoid is never entirely divorced from that of 
pullorum disease. Many chronic carriers of 
S. gallinarum are being eliminated from hatch- 
ing-egg flocks as pullorum reactors, although 
the extent of such removal is unknown since 
only a relatively small percentage of reactors 
are submitted to laboratories for further diag- 
nosis. There are, however, no organized pro- 
grams for the control and eradication of fowl 
typhoid and no provisions in the pullorum con- 
trol plan which restrict the setting of eggs from 
infected flocks. 

Minimum control measures could be adopted 
by identifying infected flocks by cultural and 
serologic methods, by eradication of the disease 
through the liquidation of such flocks, and/or 
by abandoning infected flocks as a source of 
hatching eggs or destroying eggs prior to 
hatching. 


Paratyphoid Infections 

We have become increasingly aware of other 
avian salmonelloses, commonly referred to as 
the paratyphoid infections. Primarily a prob- 
lem in turkey flocks, there are numerous reports 
of their incidence in chicken flocks. The con- 
trol of paratyphoid infections present a real 
challenge. 

There is nothing to be gained by individual 
breeders or by State disease control officials in 
concealing information that certain flocks may 
harbor paratyphoid carriers, since such flocks 
are a potential source of infection. We can 
intelligently plan control measures only when 
the incidence of the disease is known. 

California and Minnesota notably have in- 
itiated paratyphoid testing programs in con- 
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junction with the pullorum testing of turkey 
breeding flocks. The programs could more 
properly be referred to as typhimurium control 
programs since the diagnostic antigens used 
are primarily produced from strains of SV. 
typhimurium. 

On the limitations of a paratyphoid testing 
program, McNeil and Hinshaw emphasize that 
the primary object of a testing program should 
be detection of infected flocks and not merely 
the condemnation of all birds whose serums pro- 
duce a reaction. 

Admittedly, the nation-wide control of para- 
typhoid infections and fowl typhoid is difficult. 
When infections occur in breeding flocks, it is 
not simply the misfortune and responsibility 
of the owner but the earnest responsibility of 
the veterinary profession as well. 


Poultry Meat Inspection 
Although, efforts are being made 


toward wider application and en- 
forcement of sanitation require- 
ments relative to poultry and poultry 
products, great difficulties are still to be over- 
come before a satisfactory service can be estab- 
lished. In addition to the need for laws covy- 
ering both interstate and intrastate activities, 
the shortage of qualified inspectors is one of 
the most difficult problems. 


Create a New Profession 


The creation of a new profession of meat in- 
spectors is one possible approach to this prob- 
lem. Training for the new profession would 
include all courses in the veterinary curriculum 
except therapeutics and clinical and preveteri- 
nary training. It might include, in addition, 
training in general food inspection and sanita- 
tion. The course would be on a college level 
and would probably require 3 or 4 years. 

This approach has certain advantages. The 
course would be at least 2 years shorter and con- 








By H. J. Stafseth, DV.M., Ph.D., head, de- 
partment of bacteriology and public health, and 
director, division of biological science, Michi- 
gan State College, East Lansing. 














sequently less expensive than a course in vet- 
erinary medicine. People so trained would 
qualify only for work in meat, milk, or food in- 
spection and would therefore be apt to make 
such work their occupation for life. 

On the other hand, there are possible disad- 
vantages. The creation of a new profession 
might discourage fully trained veterinarians, 
who would still be needed in some positions, 
from entering the meat inspection field. It 


brings up the question of a possible demand for 


starting other “professions,” such as poultry dis- 
ease specialists, “trouble shooters” for feed 
companies, or sterility experts. Shall we then 
have a real veterinary profession composed of 
well-trained men who have a broad understand- 
ing of the entire field of animal diseases, or 
must we dismember it? Would the members 
of the new profession be recognized as properly 
qualified food inspectors by the Army and the 
Air Force? If so, would members of the new 
profession replace veterinarians or would there 
be places for both ? 


Stimulate Interest in Meat Inspection 


An alternative solution is to find some way 
of supplying a sufficient number of veterinary 


inspectors. ‘There is no immediate prospect of 
being able to do so, but within the next few 
years the chances are very good that with the 
expected increase in veterinary graduates an in- 
creasing number of veterinarians will seek em- 
ployment in the meat inspection field. 

With this in mind, veterinary colleges should 
make efforts to stimulate interest in meat in- 
spection. Professional veterinary meat in- 
spectors should be included on the faculties as 
part-time lecturers. Students should be given 
opportunities to serve as paid “interns” in 
yacking plants during the summer between 
their junior and senior years. Arrangements 
should be made to allow senior veterinary stu- 
dents to serve as “food inspectors” in the meat 
laboratory in the college. The value of meat 
inspection to agricultural economics and pub- 
lic health should receive special attention. 

There are, obviously, no prospects of being 
able to employ only veterinarians in meat in- 
spection, nor is such a situation desirable. Cer- 
tainly, technicians or veterinary associates can 
be trained to perform routine tasks. There 
must, however, be enough veterinary inspectors 
to serve as supervisors of all branches of meat 
inspection service. 


Four Hospitals Will Close 


‘Patient admissions to four general Public Health Service hospitals 
were discontinued in August and September. The hospitals are lo- 
cated in Kirkwood, Mo., Mobile, Ala., Portland, Maine, and San Juan, 
P. R. They are presently converting their facilities to out-patient 
clinics as provision is made for patient care elsewhere. 

A reduction in Veterans Administration funds which would have 
provided contract care for veterans hospitalized in Public Health 
Service facilities led to the recommended closing of the four hospitals. 
They were selected because their patient load included more veterans 
and fewer Public Health Service beneficiaries than any remaining 


Public Health Service facilities. 


The number of Veterans Adminis- 


tration patients cared for by the Public Health Service will be reduced - 


from 650 to 375. 
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Financial Resources of Dental Schools 


By GERALD D. TIMMONS, D.D.S. 


Dentistry in the past half century has rapidly 
risen from a craft, learned largely through 
apprenticeship, to the stature of a profession. 
The evolution of dental education has been 
guided by an increasing understanding of the 
biological phases of dentistry and by the recog- 
nition of dentistry as a growing science. Lab- 
oratory observation and experiment have sup- 
plemented the didactic instruction formerly 
acquired solely through books, lectures, and 
demonstrations. Rigid supervision has been 
exercised by the profession itself with respect 
to standards of instruction. Demands have 
also been met for continuing postgraduate and 
refresher training to keep practitioners abreast 
of new developments in dental science and 
technology. 

The process has been costly. The modern 
dental school with its laboratories, clinics, 
equipment, and library facilities bears little re- 
semblance to its predecessor of 50 years ago. In 
the days when profit-making proprietary 
schools still flourished, one or two teachers at- 
tempted to impart by lecture and demonstra- 
tion all dental precepts and techniques. Today 
small groups of students must receive highly 
individualized supervision in their laboratory 
and clinical work from specialists in each of the 
areas encompassed by the modern theory and 
practice of dentistry. 





Dr. Timmons, a former president of the 
American Association of Dental Schools, and 
dean of the School of Dentistry, Temple Uni- 
versity, Philadelphia, Pa., is chairman of the 
Committee on the Financial Survey of Dental 
Schools of the American Dental Association’s 
Council on Dental Education. 
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Mounting costs of dental education have been 
of great concern to dental educators and, in 
fact, to the dental profession. Dental schools 
of the United States have found it increasingly 
clifficult to meet the costs of maintaining stand- 
ards of instruction and research commensurate 
with the health needs of the Nation and the re- 
quirements of the dental profession. The dental 
schools, moreover, have a large backlog of con- 
struction and equipment needs which must be 
met to relieve overcrowding in their classrooms, 
laboratories, and clinics. This backlog has ac- 
cumulated from the low-income years of the 
depression, from the World War II shortages 
of labor and building materials, and from the 
high costs and shortages during the postwar 


inflation. 


Origin and Purposes of the Study 

Aware of the importance of an objective ap- 
praisal of the financial status of dental schools, 
the American Dental Association’s Council on 
Dental Education asked the Public Health 
Service to undertake a comprehensive survey of 
the situation. The council also, on December 
18, 1950, designated a five-member committee 
to serve in an advisory capacity to the Public 
Health Service study staff and to interpret the 
purposes of the study to the deans and other 
officials of the dental schools. Dr. J. Ben Rob- 
inson served as chairman of that committee for 
the first 8 months and was consultant to the 
survey staff throughout the period of study. 
The four other members of the committee were 
Dr. Otto W. Brandhorst, Dr. Maynard K. Hine, 
Dr. Robert W. McNulty, and the author, who 
became chairman in September 1951. 

The report of the survey, “Financial Status 
and Needs of Dental Schools,” has just been 
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Figure 1. Location of 40 dental schools, 1949-50. 
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published (5). A brief digest of the findings 


is given here. 


Characteristics of Dental Schools 


During the study year (1949-50), the United 
States had 40 dental schools that had been in 
operation for four or more academic years. 
One school, that affiliated with the University of 
Alabama, was not included in the study be- 
cause it was completing only its second year of 
operation. Another institution, the dental 
school of the University of North Carolina, did 
not open until the fall of 1950. 

The 40 schools for which data were collected 
and analyzed had a total enrollment of 11,359 
undergraduate students. ‘The schools were lo- 
cated in 23 different States: 8 in the Northeast- 
ern section of the country, 16 in the North Cen- 
tral area, 11 in the South, and 5 in the West 
(fig. 1). About one-third of the schools had 
less than 225 undergraduate students, and about 
one-third had 349 or more. The remaining 
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third were medium-sized schools (225 to 248 


students). About half the total enrollment of 
all 40 schools was in the group of 13 large 
schools. 
Curriculum 

The first and second years of dental education 
are devoted mainly to work in the basic sciences 
(anatomy, physiology, bacteriology, pathol- 
ogy, biochemistry, and pharmacology). In 
addition, the first- and second-year students re- 
ceive instruction in the principles of operative 
dentistry, dental prosthesis, oral medicine, and 
orthodontics. The third- and fourth-year stu- 
dents concentrate principally on patient man- 
agement, treatment planning, performance of 
dental operations, and conduct of practice. 
Any rigid division between clinical and pre- 
clinical years, however, is rapidly disappearing. 
In actual practice, the basic science courses are 
increasingly extended into the clinical years, 
and clinical material is introduced into the first 
and second years of study. 
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University Affiliation and Relationships 


Of the 40 dental schools surveyed, 37 were 
afliliated with a parent university. This affilia- 
tion brings to the dental schools the scholastic 
advantages of association with other branches 
of higher education. It also carries the ad- 
ministrative and economic advantages of cen- 
tralized services for plant operation and 
maintenance, joint use of staff resources and 
facilities, centralized purchasing, and financial 
stability. 

Two of the nonaffiliated schools operated at a 
university level in association with schools in 
other allied health professions; the third was 
planning affiliation with a nearby university. 

University affiliation represents varying de- 
erees of academic and fiscal relationships be- 
tween dental schools and other departments of 
the university. Thus, some dental schools 
(about one-third of the total) carry major re- 
sponsibility for the instruction of dental stu- 
dents in the basic sciences through their own 
faculty and facilities. About two-thirds of the 
dental schools, on the other hand, use the re- 
sources of the medical school or other depart- 
ment of the parent university for all or a large 
part of such training. Sometimes the entire 
costs of these services are absorbed by the medi- 
cal school or other university department. In 
other instances the dental school bears the costs. 
Since these costs, however met, are a legitimate 


Table 1. 


part of the total costs of dental education, all 
schools of dentistry were asked to reflect in the 
financial data supplied for the survey their pro- 
rata share of the costs borne by medical schools 
as well as other university expenditures for in- 
struction in the basic sciences and any other 
shared expenses. The financial data presented 
in the report include these expenses. 

One of the most significant types of compari- 
son shown in the report and reflected in this 
summary of fiscal data is the difference between 
the 25 schools that were privately controlled 
and the 15 that were public institutions affili- 
ated with universities supported by State or 
A trend toward increased 
support of dental education from State and lo- 
cal funds is indicated by the increase in the 


city governments. 


number of public schools of dentistry from 12 
in 1940-41 to 15 in the study year; in addition 
the two new schools (in Alabama and North 
Carolina) not included in the study are affiliated 
with State universities. 


Total Expenses for Basic Operations 


Dental schools supplied financial data which 
permit analysis of expenses for basic opera- 
tions, for separately budgeted research, and for 
separately financed postgraduate education. 
The basic operating expense consists of expend- 
itures for instruction, including clinics as well 


Amount and percent of basic operating expense by expense item and form of school 
control for 40 dental schools, fiscal year 1949-50 





Expense item 


All schools Public Private 





Total basic operating expense_____.....------- 


ee a ee ae 
Administration and general_ - poe 
Plant operation and maintenance __- os 
Libraries........... ie Ne ped mee 


Total basic operating expense_-_-___--_-_- 


ee ee ie epnrse een eet 
\(iministration and general _ - yee 
lant operation and maintenance. _-_____-_- 
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Amount 


$9, 438, 555 


van $15, 667, 434 $6, 228, 879 


10, 782, 803 

2, 467, 335 

2, 122, 408 
294, 888 | 


| 


6, 331, 189 
813, 141 1, 654, 194 
845, 924 1, 276, 484 
118, 200 176, 688 


4,451, 614 


Percentage distribution 


a 100 | 100 100 
f 69 | 71 67 

: 16 13 18 

; 13 14 13 
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Table 2. Median basic operating expense by size of school and expense item for 40 dental schools, 


fiscal year 1 


Total basic 


Size of school operations 


All schools- $378, 253 
Small 263, 235 
Medium ; 378, 253 
Large ieee 3 : 435, 294 


as postgraduate courses and research not budg- 
eted separately ; administration and general ac- 
tivities; operation and maintenance of physical 
plant; and libraries. The widespread adoption 
by universities of the classification of accounts 
recommended in 1935 by the National Commit- 
tee on Standard Reports for Institutions of 
Higher Education (7) meant that considerable 
uniformity was found in the form of reporting 
dental school expenses. 

The 40 schools spent $15.7 million in 1949-50 
for basic operations. Of this amount, 69 per- 
cent was for direct expenses (faculty salaries, 
supplies, materials, and equipment for instruc- 
tion) while 31 percent was for the indirect costs 
of administration, plant operation and mainte- 


949-50 


Administra- | Plant opera- 


Instruction tion and tion and | Libraries 
general maintenance 
$257, 483 $53, 226 $43, 670 $6, 254 
194, 143 39, 857 24, 580 6, 133 
259, 692 50, 518 48, 482 7, 180 
307, 361 61, 895 62, 667 6, 200 


nance, and libraries (table 1). The share of 
the total instructional expense for dental stu- 
dents borne by other units of the university 
amounted to $1.2 million. Medical schools sup- 
plied $1.1 million of this total to 23 dental 
schools (10 public and 13 private). This 
amount, as well as the pro-rata share of admin- 
istrative services received from the university, 
is included in the total. 

The percentage distribution of these expenses 
among items in the basic operating unit cor- 
responds closely to that found for medical 
schools in 1947-48 (fig. 2). For both types of 
institution, instruction (mainly salaries) rep- 
resented more than two-thirds of basic operat- 
ing expenses. 


Figure 2. Basic operating expense of dental and medical schools. 
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The median basic operating expense for the 
schools of dentistry was $378,253, as compared 
with a median of $509,978 for 72 (4-year) med- 
ical schools in 1947-48. The median indicates 
that half the schools spent more than and half 
spent less than this amount. The median was 
higher for public dental schools ($416,258) as 
a group than for private schools ($340,929). 
Moreover, the public dental schools tended to 
concentrate more closely than did private 
schools around the median for their group. 

The median, of course, gives no indication of 
‘the wide differences among schools. Of the 40 
dental schools, 4 private and 2 public institu- 
tions spent more than $500,000 each for their 
basic operations. At the other extreme, 1 pub- 
lic and 4 private schools spent less than $200,- 
OOO, 

Median expense levels for all items in the 
basic operating expense, except for libraries, 
showed progressive increases with increasing 
enrollment (table 2). 


Basic Operating Cost per Student 


The essential purpose of translating aggre- 
gate basic operating expenses into costs per 
student is to provide figures that are comparable 
among schools. Such figures, which are useful 
in analyzing financial differences among groups 
of schools, do not in themselves reflect efficiency 
or quality of instruction. 

The median expense per dental student shown 
in table 3 indicates that public schools, as a 
croup, spent 28 percent more per student for 
total basic operation and 31 percent more per 
student for instruction than did private schools. 
The range in total expense per student was wide. 
The average for the three schools spending the 
highest amount per student was $4,388, a figure 


more than five times the average of $798 for the 
three schools with the lowest expense per stu- 
dent. More than four-fifths of the 20 schools 
with the lowest amounts per student were 
private institutions, while in the group of 12 
schools with expenses of $1,500 or more per 
student, 5 were private institutions. Expenses 
per student were inversely related to size of 
school. 


Income for Basic Operations 


The basic operating income of dental schools 
consisted of receipts from tuition and fees, State 
and city appropriations and university trans- 
fers, and income from clinics. In addition rel- 
atively small sums were derived from gifts and 
grants, income from endowments, miscellaneous 
transfers, and regional organizations. For all 
40 dental schools combined, tuition and fees in 
1949-50 met over one-third of the total basic 
operating expense. State and city appropria- 
tions and transfers from parent universities 
provided another third of total expenses. Re- 
ceipts from clinic services furnished one-fourth 
of the total, while the remainder came from 
gifts and grants, endowment income, regional 
organizations, and miscellaneous transfers. 

Great variations were found among the 
schools in the proportions of their basic operat- 
ing expenses derived from these different in- 
come sources. Tuition aud fees supplied 43 
percent of the basic operating income of the 
private schools as contrasted with 22 percent 
for the public schools. 
group also relied somewhat more heavily than 
did public schools on income from clinics. As 
would be expected, public schools received more 
than half of their income from State and city 
appropriations and university transfers. Pub- 


Private schools as a 


Table 3. Median expense per student by expense item and form of school control for 40 dental 
schools, fiscal year 1949-50 


Expense item 


Total basic operating expense_-_-_.--.-.-.------- 


Instruction_______-- 
\dministration and general 

Plant operation and maintenance 
Libraries 
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Public Private 


All schools 





-Sien deve iad $1, 316 $1, 469 $1, 147 
890 1, O83 824 

197 192 215 

165 143 168 

24 33 22 
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Table 4. Amount of income for basic operations by source of income and form of school control for 
40 dental schools, fiscal year 1949-50 


Source of income 


All schools Public Private 





oe — é a2 
Gifts and grants_-_- 

Endowment earnings . 
Miscellaneous transfers. = 
Regional organizations- Rear ee 


lic funds were included also in the operating 
income of private schools (table 4). For ex- 
ample the State of Pennsylvania makes biennial 
erants to many private educational institutions 
within the State boundaries. 


Endowment 


A total endowment principal of $8.6 million 
earmarked for dental schools was unevenly dis- 
tributed among 23 private 
schools, each with a general endowment of $1 


schools. Two 


million or more, accounted for 86 percent of the 


Figure 3. 


Income of private dental 
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4, 053, 198 
1, 968, 181 
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X | 182, 286 14, 786 | 167, 500 
ad 134, 125 16, 500 117, 625 


$5.6 million which represented all general en- 
dowment for dental education. Restricted 
endowment (funds whose income can be used 
only for a specific purpose ) amounted to $2.8 
million. Though more widely distributed than 
general endowment, it, too, was concentrated 
mainly in a few private schools, four of which 
held three-fourths of the total. 

It will be recalled perhaps, from the study 
of the Surgeon General’s Committee on Medica] 
School Grants and Finances (2), that medical 
schools at the end of 1947-48 had a total 


and medical schools, by source. 
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endowment of $210.7 million. Even discount- 
ing the larger number of medical schools than 
dental schools, the fact that medical school 
endowment represents a sum 25 times the 
endowment of dental schools indicates the 
minor role of endowment income in financing 
dental education. 

The contrast between private dental schools 
and private medical schools is illustrated in 
figure 3. In 1949-50, private dental schools, as 
a group, received only 5 percent of their basic 
operating income from endowment and from 
gifts and grants. On the other hand, 40 per- 
cent of the basic operating income of private 
medical schools came from these sources in 
1947-48. Figure 3 also shows the difference 
between private medical and dental schools in 
reliance on tuition and fees and clinic income 
to meet basic operating expenses. 


Clinic and Other Income 


Dental school income has increased sub- 
stantially over the past two and one-half 
decades (3). The fact that clinic income has 
remained a relatively stable proportion of the 
income of all dental schools combined (fig. 4) 
suggests rather fixed patterns of fiscal policies 
in dentaleducation. Receipts from tuition and 
fees, representing nearly half of the total in- 
come of dental schools in 1924-25, had dropped 
to slightly more than one-third in 1949-50. 
Other income, mainly university transfers and 
State and city appropriations, represented only 
25 percent of total income in 1924-25 and rose 
to 40 percent in 1949-50. 


Deficits and Financial Needs 


The amounts reported by the dental schools 
as deficits or surpluses for the study year reflect 
to some degree differences among the schools in 
the way university transfers are recorded. In 
their financial reports, 16 schools showed defi- 

its aggregating $1.6 million. The reports of 
live of the private schools with deficits showed 
that each fell more than $100,600 short of in- 
come to meet basic operating expenses in 
1949-50. 

Unmet needs of dental schools in terms of 
funds for operating expenses and for construc- 
tion and equipment were also analyzed. These 
needs, of course, varied widely from school to 
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school and at best could represent merely ap- 
proximations. The aggregates were as follows: 
$43 million for construction of physical facili- 
ties to relieve overcrowded classrooms, expand 
clinics, and develop research programs; $5.9 
million to purchase equipment ; and, not count- 
ing amounts reported as deficits, an additional 
$5.5 million for 1949-50 in operating funds to 


Trends in sources of dental school 
income. 


Figure 4. 
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maintain and increase staff and to provide for 
administration and other indirect costs of in- 
struction. At 1952 price and salary levels, this 
last figure would approximate at least $8.2 
million as the annual amount currently needed 
for adequate operations. 


Separately Budgeted Research 


Separately budgeted research is a relatively 
new activity in dental schools. In the fiscal 
year 1949-50, the total amount reported by 32 
dental schools as expenses for separately budg- 
eted research was about $733,000. The other 
8 schools reported no expenditures for this pur- 
pose. 

Grants from the Public Health Service to 
schools of dentistry met 20 percent of the total 
expenses for separately budgeted research. In 
all, 15 schools (10 private and 5 public) re- 
ceived these grants from the Public Health 
Service. Other Federal grants accounted for 
24 percent of the total. Industry was the 
source of 19 percent of the total income for 
separately budgeted research expended during 
the study year. Foundations accounted for an 
additional 15 percent, and miscellaneous sources 
for the remaining 22 percent. 
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Postgraduate Education 


Most dental schools keep no separate ac- 
counts for postgraduate instruction. In all, 
only 16 schools had separate figures for their 
expenses for this activity. The total for these 
schools was about $370,000, representing $170,- 
000 reported by seven public schools and nearly 
$200,000 reported by nine private institutions. 


Conclusion 


The report that I have briefly summarized 
throws light on many of the financial problems 
in dental education and the difficulties schools 
face in maintaining high standards of instruc- 
tion. It provides current data for comparison 
with that obtained for earlier years by the 
Council on Dental Education and Dr. William 
J. Gies (4). In addition, the full report (4) 
gives a comprehensive analysis of faculty re- 
sources of dental schools in terms of full-time 
equivalents. Certain summary data on schools 
of dental hygiene are also included. 

The report will be read with interest and 
profit by all concerned with the financial aspects 
of dental education. The dental profession as 
a whole will, I feel sure, share the gratitude of 


the Council on Dental Education to the Public 
Health Service for collecting the data, analyz- 
ing the findings, and publishing the report. 
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Environmental Health Center Training Courses 


The Public Health Service Environmental Health Center in Cincin- 
nati, Ohio, has announced the dates for two specialized sanitation 


training courses. Originally scheduled for November 4-7, 1952, the 
course entitled “Membrane Filter in Bacteriological Analysis of 
Water” is now scheduled for October 28-31, 1952. “Advanced Train- 
ing for Sanitary Chemists in Water Pollution Investigations” will be 


conducted December 1-12, 1952. 


Applications should be sent to the Officer in Charge, Environmental 
Health Center, Public Health Service, 1014 Broadway, Cincinnati 2, 
Ohio, or the medical director of the appropriate Federal Security 


Agency Regional Office. 
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ideas are too new? 
Perhaps they need only further 
application and development to 


Your 


become accepted in public 
health practice beyond the limits 
of your health department, your 
community, or your clinic or 
your hospital. May we hear 
from you? 


—THE EDITORS 


Cooperative Effort 


PHOENIX, ARIZ. A 
venture in adult education, and the 
first program of its kind in Arizona 
put on a continuous basis, the 
Phoenix Food Handlers School was 
established by popular request. 

The State Restaurant Association, 
the local hotel and 
ployees’ and bartenders’ union, the 
Phoenix Technical School, and the 
State and city health departments 
all sponsor the joint 
project. It opened early in 1952. 

Recognizing the need for classroom 


cooperative 


restaurant em- 


school as a 


demonstrations in sanitary methods 
of storing, and serving 
restaurant association and 
inion representatives took the lead 


preparing, 


foods, 


requesting health officials to set 
up a training course at the Phoenix 
Technical School. The four-part 
course, combining lectures and dem- 
onstrations, covers: basic bacteriol- 
ogy, personal hygiene, food-handling 
techniques, and insect and rodent 
control. Food-handling certificates 
are issued upon completion. So far, 
ore than 1,000 catering employees 
ve graduated. 
Classes for restaurant and bar per- 
onnel had been conducted previously 
roughout the State, but the new 
irse offers a permanent program. 
Day and evening schedules permit 
tendance at convenient hours. A 
‘cial class is also held for Spanish- 
aking people who do not under- 
nd English. 


/ 
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Hearing Test Devices 
WASHINGTON, D. C. 


youngsters can be reliably tested for 


Preschool 


hearing ability and have fun at the 
same time through devices developed 
by M. Lorraine Amos, audiologist at 
the District of Columbia Health De- 
partment audiology clinic, 
Medical Center. Called the audio- 
visual stimulus response method, the 
technique makes use of a clown with 
flashing red transparent 
bunny or Mickey Mouse with light 
bulb inside, a toy electric washing 
machine, and the like. The young 
child is first taught that none of 
these happy devices will respond to 
his pressure on the signal button of 
the sound-producing machine until 
sound is actually heard through the 
earphones. Amplified tones that the 
child is certain to hear and a cut- 
off switch when the sound machine 


Gales 


nose, a 





T he 


By Harry Goodwin Washington 


Post 


is not working are used in this pre- 
liminary orientation period. Then 
the actual tests are begun to deter- 
mine the degree of hearing impair 
ment. 

The 
vantage in that children as young as 


method carries a great ad- 


2 years of age can be tested and 


given help early enough in life to 
provide the best results. 





Aluminum Caps 


WASHINGTON, D. C. Staff mem- 
bers at the Dalecarlia water filtra- 
tion plant months ago 
veloped two techniques which save 
considerable time and 
the fermentation 
used in bacteriological analyses of 


some de- 
expense in 
processing tubes 
water samples. 

In place of the sterile cotton plug 
ordinarily used as a test tube cap, 
that the 
aluminum cartridge 


it was found unthreaded 


type of case 
usually provided for 35-mm. cam- 
These dis- 
avail- 


era film could be used. 


carded aluminum cases are 


quantity at photographic 
They offer the following ad- 
the cotton plug: 
Slightly chipped test tubes can be 
faster 


able in 
shops. 

vantages over 
safely used with these caps; 
manual and 
the aluminum caps can be sterilized 


handling is possible; 


and reused. 

In the second technique, a special, 
large, mechanical washing unit was 
obtained which allowed assembled 
fermentation tubes and gas tubes to 
be cleansed effectively without sep- 
arating them. This eliminates sev- 


eral time-consuming hand opera- 


tions. 


These two procedures would not 
necessarily provide advantages in a 
small water-bacteriological labora- 
tory. However, in a unit 
the Dalecarlia plant, where approxi- 
mately 100,000 fermentation tubes 
are processed each year, the saving 


such as 


in time and expense is considerable. 


TB Retakes Plus 


DALLAS, TEXAS. 


ter of the mass tuberculosis survey 


The retake cen- 


is recalling individuals for a large 


the 70-mm., 
The center 


test 


film when X-rays look 


then offers 


for 


suspicious. 


them a screening diabetes 
as well. 
Although the 


often friends and relatives who ac- 


some refuse test, 
company them to the center will ac- 
cept. The num- 


ber of persons are screened for dia- 


result—a greater 
betes than have retakes. 

No publicity is given the auxiliary 
diabetes test. Each person is asked 
if he would like to take the test 
when he is being interviewed for ad- 
ditional information for the tuber 
culosis survey records. 

The diabetic screening is done on 
eapillary blood using the Wilkerson- 
Heftmann test and the 
Hewson Clinitron, 


screening 
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The Survey Approach to Morbidity 
And Health Data 


By HALBERT L. DUNN, M.D., Ph.D. 


It is quite apparent that the field of public 
health statistics is intrinsically interwoven with 
that of public health administration. Obvi- 
ously, the administrator and the statistician 
eannot fully succeed in their cooperative en- 
deavor unless they agree on the general range 
and direction of the public health program. 

The word “health” carries a connotation of 
positive well-being. Positive well-being, how- 
ever, is difficult to measure, and so we usually 
content ourselves with measuring ill health, 
or the negative. The World Health Organ- 
ization has defined health as “...a_ state 
of complete physical, mental, and social well- 
being and not merely the absence of disease 
or infirmity.” The principal distinction be- 
tween public health and curative medicine 
would seem to be a matter of direction. Public 
health approaches the problem of illness from 
the point of view of trying to keep people from 
getting sick, while the practicing physician is 
trying to make sick people well. Both concepts 
are real and necessary. Morbidity statistics 
and related data are needed both by those who 
are interested primarily in the prevention of 
disease and by those whose principal concern 
is the ure of sickness. Facts must be collected 
to serve both purposes. 

The character of public health is changing. 





Dy. Dunn, chief of the National Office of Vital 
Statistics, Public Health Service, presented this 
paper (here somewhat abridged) at the Second 
Conference on Public Health Statistics. School 
of Public Health of the University of Michigan 
on June 16,1952, at Ann Arbor. 
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Due largely to the effectiveness of public health 
measures, such as sanitation standards, contro] 
of communicable disease, and programs for im- 
proving infant and maternal health, death rates 
in the earlier years of life have been reduced 
throughout the United States. This has re- 
sulted in an older population which is more 
subject to chronic disease and the disabilities 
of advancing years. As a consequence, control 
and prevention of chronic disease are becoming 
increasingly important and will ultimately be- 
come the major element in the public health 
program—Federal, State, and local. This con- 
sideration is of especial significance when it is 
realized that the ultimate of an aging popula- 
tion will not be reached in the United States 
for many years. 

The steadily increasing average duration of 
life is not reflected in a corresponding increase 
in the absolute possible span of life for the in- 
dividual. Increasing numbers of people will 
reach the upper limit, but the limit of living 
will remain substantially the same. Conse- 
quently, the goal of public health for these older 
ages is to preserve as many lives as possible to 
reach this upper limit of living and to keep the 
individual fit, active, and free from chronic 
disease until he dies. 


Chronic Disease 


As a larger proportion of the population 
moves into the middle and old age categories, it 
becomes increasingly nece«sary to measure the 
amount of chronic disease and disabilities exist- 
ing in the community so as to plan and carry 
out intelligent control programs. This does 


Public Health Reports 





‘7.4 





it mean that chronic disease is exclusively a 
problem of old age. Young and old alike be- 

ine ill for long periods of time and need care 
nd rehabilitation. Chronic diseases, such as 
heumatie fever, poliomyelitis, and diabetes, 
frequently oceur in childhood and early adult 
life. 

Not only must the size of the job be measured, 
lt it is particularly important that the job be 
nude as specific as possible. The term “pay 
lirt.” coined in the early search for gold, means 
concentration areas likely to hold gold. There 
is also pay dirt in connection with all chronic 
diseases. Sometimes such concentrations de- 
pend upon geographic areas in which cases are 
clustered. At other times, they depend upon 
age, sex, race, or other population characteris- 
tics. Sometimes a family history of a particular 
type of disease will be the type of pay dirt 


which should be sought. However, whether it is 
the finding of cases, or the conduct of control 
programs, or health education, vast economies 
would be effected if such concentrations could be 
ascertained at the program planning stage. In 
areas of disease concentration, the intensity of 
the case-finding and control program should be 
nereased. With less expenditure of money, 
more could be done to fight chronic disease. 


Sickness Date) Needs and Types 


rhe need for morbidity data points clearly 
to the necessity of obtaining more sickness in- 
formation that will yield valid generalizations 
pplicable to larger population groups which 
ire the subject of program activity or of public 
or professional interest. Specialized accumu- 
lations of data, such as the records of physicians, 
nospitals, and clinics, are based upon services 
sought and provided. It is extremely difficult 
and usually impossible to evaluate how well the 
sample represents the population in which one 
is interested. Even facts obtained from birth 
and death certificates, which are registered for 
all such events occurring throughout the United 
States, do not offer an unbiased base from which 
to extend special studies representative of the 
United States population as a whole. Such 
studies would be representative of those families 
1 which births or deaths had occurred. Obvi- 
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ously, these would not be random with respect 
to the rank and file of families in the country 
since, for example, the births would tend to 
cluster in young families. 

There are other types of morbidity statistics 
which might be employed to measure the 
amount and character of illness, disability, and 
injury within a population. Such data come 
from a variety of sources. Sickness surveys by 
home visitation have been frequently used by 
public health workers. In the United States, 
these surveys have mainly been one-time efforts 
made for special purposes. Some have been 
comprehensive, such as the National Health 
Survey. Some have been periodic and repeti- 
tive as, for example, the sample of 9,000 fam- 
ilies surveyed in the work of the Cost of Medical 
Care Committee in 1928-31 and the sample of 
families in the Eastern Health District in Balti- 
more studied over a period of years. So far, the 
United States has never attempted the continu- 
ing type of national survey to measure the 
health of the entire Nation that England has. 

Mass diagnostic and 
seemed at first to offer possibilities for limited 
generalized morbidity information. None of 
these so far has been conducted in such a way 
as to permit unbiased generalizations. 

A more likely source of useful generalized 
morbidity data exists as a byproduct of the 
records of various hospital and health insurance 
organizations. As these organizations develop, 
they will presumably progress toward a total 
population coverage and hold forth the possi- 
bility of considerable morbidity data applicable 
to the population as a whole. Realization of 
this possibility is still a long way off. 

The great majority of morbidity data avail- 


screening surveys 


able to date has come from accumulations of 
records. It is customary in the fields of medi- 
cine and public health to keep records on ill 
people. The vast accumulations of informa- 
tion in the offices of physicians, in hospitals and 
health clinics, and in the case registers of health 
programs offer vital contributions to the fields 
of medicine and public health. Interpretations 
however, are largely limited to the immediate 
purpose for which the data were collected, be- 
cause usually the records kept involved a highly 
selected population and consequently cannot be 
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used to generalize about the population of the 
community from which the persons were drawn. 
If this limitation of selectivity of population 
could be overcome, there is no reason why such 
accumulations of facts might not be tapped for 
the broader purposes of public health. 


Morbidity Surveys 


The Expert Committee on Health Statistics 
of the World Health Organization at its session 
on morbidity statistics in November 1951 re- 
viewed these various sources of data and empha- 
sized the possibilities of sickness surveys in 
providing morbidity data which would be rep- 
resentative of the population. It stressed, in 
particular, the need for study as to how “sub- 
samples of hospital records random with refer- 
ence to the general population” might be used to 
determine the biases of hospital statistics in 
ascertaining the level of sickness in the commu- 
nity. The committee came to the conclusion 
that the survey method has great promise for 
obtaining various types of needed morbidity 
data not otherwise readily available and also 
“for broadening the interpretative base for mor- 
bidity data obtained by other means, and for 
planning health services and health programs.” 

Evidence points rather definitely to the con- 
clusion that many of the gaps in our quantita- 
tive information on sickness and disability can- 
not be filled except through survey techniques 
and also that these same procedures hold forth 
the principal possibility of broadening the in- 
terpretative significance of our existing reser- 
voirs of clinical, hospital, and health data. 
There are, of course, many problems to be solved 
and questions yet to be answered concerning 
morbidity surveys. Among these are the 
following: 

What are the needs for morbidity surveys? 
To what use can they be put? Are there differ- 
ences between the needs and uses for survey in- 
formation at the local, State, and national 
levels? What existing statistical data might be 
replaced by survey information? What data 
might be supplemented by such information? 
To what degree might the significance of exist- 
ing morbidity data be broadened ? 

Which of the various types of survey mecha- 
nisms available would best suit the purposes 
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under discussion? At the local level? Stat 
level? National level? Would the type 
mechanism needed differ for the measureme 
of health programs in contrast to medical care 
problems’ ‘To what degree should the surve 
mechanism be continuing or repetitive? Whe: 
should special studies be made? For what pw 
poses? To what degree could localities or 
States use national morbidity survey data? To 
what degree could the Nation or States us 
local morbidity survey data? Could these data 
be used if supplemented by special studies’ 
What would be the relative costs of the various 
types of mechanisms? 

What are the principal difficulties facing the 
fuller use and development of morbidity sur- 
veys as a health tool? What difficulties exist 
because of memory failure of the respondent / 
Lack of technical knowledge of the respondent ’ 
How can nonmanifest disease be discovered ? 
How can unattended morbidity be verified? 
What difficulties exist in the training of inter- 
viewers? Their bias? What are the problenis 
of design? 

What is the best method of producing and 
pre serving technical skills needed for morbidity 
surveys? How can “know-how” be carried 
over from one survey to the next? How can 
personnel be trained? Can the personnel of 


local health offices be used in the collection of 


survey information? Is it practical for the 
highly specialized mathematical knowledge 
needed in survey planning to be located in a 
national organization and loaned to States or 
localities for planning surveys ? 

Should a stabilized and continuing type of 
morbidity survey mechanism be developed’ 
Should it replace in whole or in part the ad hoe 
type of surveys of the past? Should it be de- 
veloped as a governmental or nongovernmental 
mechanism? As a local, State, or Federal 
mechanism?’ Or some combination of these‘ 
Should it be under the control of health agen- 
cies? If so, where should it be located? How 
financed? How operated? Howused? Should 
it be entirely consultative? Should it have 
some regular job of its own to do? If so, 
what? To what degree should morbidity sur- 
vey data be gathered for special purposes or as 
special studies? When and how should a mor- 
bidity survey mechanism be developed? What 
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methodological problems must be solved before 
start can be made? 


Current Developments 


These and related questions are of practical 
importance and timeliness. Already a number 
of groups and organizations are actively inter- 
ested. 

The conclusions of the morbidity conference, 
held in November 1951 as a part of the third 
session of the Expert Committee on Health 
Statistics of the World Health Organization, 
have now been accepted by the World Health 
Assembly and are being circulated to the mem- 
ber nations. Some of the more important rec- 
ommendations of the expert committee are that . 

1. National agencies responsible for health or 
health statistics establish within their organi- 
zations a group of experts—in sampling theory, 
in the operation of field surveys, and in the 
analysis of morbidity data—who can utilize 
survey methods in the investigation of the 
varied health problems with which such agen- 
cies are confronted and that they make the 
services of these experts available for consulta- 
tion throughout the nation and for international 
purposes. 

2. National committees en vital and health 
statistics, or their equivalents, and other na- 
tional health organizations undertake or pro- 
mote studies of the methodology and proce- 
dures for the validation of surveys and the data 
obtained by them, including such problems as 





interview design, response error, interviewer 
bias, and methods of verification of diagnostic 
information both for medically attended and 
medically unattended illness. 

5. Studies be made of the possibility of uti- 
lizing survey methods and sampling procedure 
to tie together information obtained from the 
general population and morbidity data in exist- 
ing records of hospitals, clinics, and similar 
sources. 

+. National committees on vital and health 
statistics, or their equivalents, of Canada, Den- 
mark, India, Japan, Switzerland, the United 
Kingdom, and the United States make a prelim- 
inary report on these survey methods to be 
distributed by WHO to the other national 
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committees on vital and health statistics, or 
their equivalents. 

Several years prior to these recommendations 
by the WHO, the United States National Com- 
mittee on Vital and Health Statistics, appointed 
by the Surgeon General of the Public Health 
Service at the request of the Department of 
State, set up a subcommittee to study morbidity 
survey problems. This subcommittee is now at 
work and hopes to bring forth concrete recom- 
mendations by the end of 1952. During five 
meetings held in the past year, the subcom- 
mittee has approached its task by drawing up a 
list of the major categories of need for morbid- 
ity statistics—not only the needs of the Federal 
Government, but also those of State and local 
health jurisdictions, voluntary health agencies, 
and business. 

It has been considering what these uses imply 
as to the types of statistical measures, the geo- 
graphic and diagnostic detail, the frequency of 
collection, and the requirements for accuracy, 
which must be obtained in order to serve the 
various needs for statistics. 

With the types of statistical measures, detail, 
frequency of collection, and accuracy estab- 
lished, the subcommittee has come to the conclu- 
sion that it can set down the outline of a plan 
of collection which will provide the desired sta- 
tistics with the required accuracy. Some prog- 
ress has already been made on this phase of the 
work, and an outline of a plan has begun to 
emerge. This plan calls for periodic national 
surveys and a series of special studies to link 
morbidity statistics to needs for medical care 
services, facilities, and personnel. 

The Public Health Conference on Records 
and Statistics has faced some of the problems 
of morbidity surveys through its working group 
on general illness statistics. At its meeting in 
March 1952 the conference endorsed and spon- 
sored the creation of a clearinghouse on current 
morbidity statistics projects. In this action 
the conference received the approval of the As- 
sociation of State and Territorial Health Offi- 
cers and of the American Medical Association. 
This clearinghouse will have as its two objec- 
tives: (a) the provision of a systematic method 
for informing workers in the public health and 
medical fields where they may obtain specific 
data on human morbidity; and (0) the estab- 
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lishment of a convenient means whereby work- 
ers who are planning studies or surveys involv- 
ing the measurement of illness, disease, injuries, 
or impairments can get in touch with colleagues 
undertaking similar tasks. 

For a project to be included in the clearing- 
house listings, it must satisfy certain criteria. 
It must be concerned with statistics of illness, 
disease, injuries, or impairments, and it must 
have « valid population base so that rates of 
incidence or prevalence can be stated for the 
whole of the population studied. 

The Public Health Service has recently taken 
steps to ascertain whether a current health sur- 
vey mechanism should be created within its 
organization and, if so, what form this develop- 
ment should take. The Surgeon General has 
assigned the responsibility of studying this 





problem to a committee which represents each 
of the four bureaus of the Public Health Service 
and, at the invitation of the Surgeon General, 
the Children’s Bureau will collaborate in this 
study. 


Conclusion 

It is time for public health to develop a 
reliable and continuing mechanism for con- 
ducting health surveys. Although there are 
innumerable questions to be answered as to 
what form such a mechanism should take, it is 
evident to many that gaps in the quantitative 
knowledge concerning sickness cannot be filled 
unless this step is taken. In particular, the 
action programs of public health need the avail- 
ability of such a mechanism to enable the health 
administrator to plan wisely and to spend his 
health dollar to the best advantage. 


Sewage Treatment Plants 


During the second quarter of 1952, 144 cities in the United States 
invested $41.8 million in sewage treatment plant projects, according 
to a report released September 17, 1952, by the Public Health Service. 

The report indicated that the number of contracts awarded was 30 
percent higher than for the first quarter of 1952 and that the dollar 


value of the contracts was 50 percent greater. 


However, the total 


dollar value for the first half of 1952 was about the same as for the 


first half of 1951. 


The 144 projects are located in 36 States and the District of Colum- 
bia. Seventy-five of them are new plants, and 69 are replacements, 


additions, or enlargements. 


The dollar value of the projects ranges 


from $2,000 for a new plant in Rio Arriba County, N. Mex., to 
$7,000,000 for a new plant in the Northern Kentucky Sanitation 


District. 


A complete list of the projects may be obtained from the Division of 
Water Pollution Control, Bureau of State Services, Public Health 
Service, and information on specific projects may be obtained from 
the State water pollution control agencies. 
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Sampling and Field Procedures 
of the 


Pittsburgh Morbidity Survey 


By DANIEL G. HORVITZ, B.S. 


It is clearly recognized that an accurate 
evaluation of a community’s health status re- 
quires more than an analysis of mortality data 
or reports of communicable disease. The lack 
of current information on the incidence and 
prevalence of illness and on other health prob- 
lems in Pittsburgh led to establishing the 
“Arsenal study area” for concentrated investi- 
gation. 

During July 1951, the department of bio- 
statistics of the Graduate School of Public 
Health, University of Pittsburgh conducted a 
morbidity survey, on a probability sample basis, 
of households located in the Arsenal study area. 
First in a planned series of morbidity studies 
in Pittsburgh, the survey had four objectives: 
foremost—to provide general measures of the 
health status of the household population 
through the collection of data on recent illness, 
hospitalization, and accident experience; sec- 
ond—to characterize the population under 
study through the collection of basic social and 
economic information; third—to provide a 
general picture of the pattern of demand for 
health services; and fourth—to furnish the 
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nucleus of families to be followed for long-term 
studies. 

Of a total probability sample of 2,954 dwell- 
ing units in the Arsenal study area, completed 
schedules were obtained from 2,791 households, 
or 94.5 percent. A second sample of 1,629 
dwelling units, representing 1 percent of those 
eligible, was selected from the rest of Pitts- 
burgh. However, this report will be limited to 
the Arsenal study area sample. It will describe 
sample and field procedures employed and will 
cliscuss the results of a preliminary investiga- 
tion of both sampling and nonsampling errors. 


General Description 


The Arsenal study area is a section of the 
Arsenal health district, the first of five health 
districts to be established by a reorganization 
plan of the Pittsburgh Health Department. Its 
location is shown on the map. The study area 
comprises 22 of the 194 census tracts in Pitts- 
burgh. Final 1950 census population figures 
yield 81,785 persons in the study area. Age 
figures of this population distributed by sex are 
not available for 1950. 
of the probability sample with 1950 census data 
for all Pittsburgh shows no striking differences. 
These data are presented in table 1. 

Preliminary 1950 census data for Pittsburgh 
(1) indicated that 95.42 percent of the popula- 
tion lived in dwelling units, as defined for the 
census, with 3.45 persons per unit. When ap- 


However, comparison 
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Table 1. Age, by sex, for the Arsenal study area 


Arsenal study area sample 


Age (in years) Total \ 
F } 


Number Percent | Number Percent | Number Percent 


sample ‘ and 1950 census of the city of Pittsburgh 


1950 census of Pittsburgh 


Tale Female Total Male Female 
Percent | Percent | Percent 
Under 5 : 849 9 441 9 408 Ss g 9 9 
5-14___- | 1,490 15 751 16 739 15 14 14 14 
15-24_- |} 1,429 15 700 15 729 14 14 14 15 
25-34-_- 1, 548 16 740 16 808 16 17 17 17 
35-44 E 1, 497 15 715 15 782 16 15 15 15 
45-64 j eee 2, 060 21 1, 008 21 1, 052 21 | 23 23 22 
65 and over ey. 748 | 8 345 7 403 8 8 8 
No information ----------- 128 1 38 1 90 2 : icaneuee 
All ages____--- 9, 749 100 4, 738 100 5, O11 100 100 100 | 100 


| 
| 


1 For 2,791 completed interviews. 


plied to the population of the study area, these 
proportions yield an estimated 78,039 persons 
in 22,620 eligible dwelling units. 

The 1940 census had shown 47 percent of the 
area’s households, also as defined for the census, 
in the lowest quartile of Pittsburgh with respect 
to average monthly rent, with 28 percent in the 
highest quartile, and only 25 percent in the com- 
bined middle quartiles. The study area, there- 
fore, may be considered to be well below the rest 
of the city in income level. 

Personal interview with the housewife or 
other responsible member of each household 
selected for sampling produced the survey data 
which included, in addition to the usual demo- 
graphic characteristics, information for time 
periods preceding the date of interview as 
follows: 

Prior month—illnesses ; and services of phy- 
sicians, hospitals, and clinics. 

Prior. year—hospitalizations ; 
injuries requiring hospitalization or a physi- 


accidents or 


cian’s care; and services of specialists, dentists, 
public health nurses, and clinics. 


Design and Method of Sampling 


Because no accurate lists were available of 
the eligible dwelling units in the selected area, 
a design using area sampling was adopted (2). 
First, 468 census blocks (1940) were classified 
into three strata according to the number of 
dwelling units occupied in 1940: stratum I— 
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large blocks, 100 or more; stratum I1—medium 
blocks, 50 to 100; stratum I1I—small blocks, less 
than 50 (see table 2). 

Blocks which in 1940 had no occupied dwell- 
ing units, or “zero” blocks, were joined with 
nonzero blocks. Where examination of build- 
ing permits issued after January 1, 1940, re- 
vealed sufficient construction, certain blocks 
were reclassified. One entire census tract, 
which had changed greatly since 1940, was 
cruised by automobile to estimate the number 
of occupied dwelling units. 

To insure a better spread of the sample over 
the area, we designated blocks as the primary 
sampling units, and introduced the individual 
dwelling as the subsampling unit within the 
selected blocks. Our decision to subsample the 
blocks meant listing all eligible dwelling units 
in each block, a task which was performed. by 
enumerators. 

Because there were no published data on the 
amount of variation between blocks and _ be- 
tween households within blocks for characteris- 
tics of illness and hospitalization for specified 
periods, we had no basis for estimating the 
optimum proportion of blocks and of house- 
holds to be sampled in order to achieve a speci- 
fied precision. To lead to an approximation of 
such proportions, we adopted a method sug- 
gested by Hansen (3). The method includes 
the use of the same proportion of sample house- 
holds for all strata. Determination of this pro- 


Public Health Reports 











portion requires a decision on the total number 
of households to select for the sample. 

Since the size of sample to be selected de- 
pends upon the phenomenon to be studied, we 
based the sample size on estimates from other 
surveys of the rates for number of persons 
hospitalized per 1,000 population per year and 
number ill in the course of a month per 1,000 
population. These rates are within the order 
of magnitude of the other phenomena examined 
in the survey. We also decided that the size of 
the sample should be such that the observed 
rate should not differ by chance from the true 
rate by more than 10 percent. In the light of 
these considerations, and assuming random 
sampling, a sample of 8,900 individuals was 
determined, but it was arbitrarily enlarged to 
10,000 to adjust for the actual plan of sampling 
blocks and then households rather than indi- 
viduals in an unrestricted random fashion. By 
translating the 10,000 individuals into number 
of households, a sampling ratio of 2 of every 
15 dwelling units was calculated, yielding an 
expected 2,927 households to be sampled. 

In selecting the number of blocks for the 
sample, we included all 36 blocks in stratum I 
(100 or more occupied dwelling units), for un- 
doubtedly there would be substantial varia- 
tion between those blocks for the characteristics 
to be measured. We followed Hansen’s (3) 
scheme in allocating the block and subsampling 
rates to the strata containing the medium- and 
small-size blocks. Although Hansen suggests 
selecting an average of 5 dwelling units from 
the blocks in the small-block stratum, we se- 
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lotted for the field work would permit only the 
listing of about 50 percent of the blocks; second, 
since the morbidity survey would be directed 
partly toward specific illness diagnoses—items 
which occur rarely in the population—it was 
felt that heavier sampling within the block 
would improve the efficiency of the survey for 
these items. 

In tables 2 and and 3 are shown the block and 
dwelling unit sampling rates, and the expected 
and actual number of dwelling units selected 
from each stratum. 

To accomplish the sample block selection, 
census tracts in the study area were listed with 
ach tract geographically contiguous to the im- 
mediately preceding tract. Then, maintaining 
the 1940 census numerical order of the blocks 
within census tracts, a list of blocks eligible for 
selection in the sample was prepared for each 





lected 9 for two reasons: First, the time al- stratum. The actual selection was carried out 


Table 2. Block sampling summary—Arsenal study area 


| Estimated Actual 
Estimated average Block number of 
Number number of number of sampling Number eligible 
Stratum of eligible eligible eligible rate (pro- of blocks dwelling 
blocks dwelling dwelling portion selected units in 
units ! units per selected) selected 
block blocks 
36 4,149 115. 2 1/1 36 4, 384 
IT 150 10, 117 67. 4 3/5 90 5, 907 
IT 282 7, 689 27.3 2/5 113 3, 175 
All strata 468 21, 955 46. 9 51/100 239 Sante 


These data were adjusted upwards where 





1 Source: 1940 Census, Housing Statistics by Block for Pittsburgh. 
multiple dwellings had been constructed since 1940. 
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systematically, beginning with a block chosen 
at random from the list. For example, selection 
from the small-block stratum was accomplished 
by choosing two numbers between 1 and 5 at 
random (since the sampling rate was 2 in 5), 
and by designating for the sample the blocks 
with these list numbers plus every fifth block 
following each so selected. 

A systematic procedure, using a random start- 
ing point and skip-interval in accordance with 
the appropriate sampling rate, was also fol- 





lowed in selecting the dwelling units to be 
enumerated in each of the sample blocks. 
There are many possible sample designs al- 
ternative to that adopted for the morbidity 
Undoubtedly, there exist schemes for 


survey. 
sampling urban populations which would 
achieve the desired precision at less cost. How- 
ever, it is impossible to determine in advance 
the value of reasonable alternative plans in the 
absence of information essential to the design 


of efficient sampling systems for morbidity sur- 
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Determination of the Sampling Rates for the Arsenal Study Area Survey 


Over-all Rates 

To estimate a true rate of 100 per 1,000, or 
1 in 10, from a sample with a small chance that 
the error of the estimate exceeds 10 percent, 
the required sample size for unrestricted ran- 
dom sampling without replacement may be 
obtained from the formula n= Rd +, Where 

NpC’ 


I+; p 


the quantity V is the total size of the population 
(sampling units), » is the sample size, p the 
true proportion possessing the attribute, and 
C’ the desired coefficient of variation. 
For the survey, we have p=o, VV: 
persons, and C=.03, so that the required m is 
8,900. By arbitrarily 8.900 to 
10,000— to account for the actual plan to select 
households rather than individuals—the pro- 
portion of the eligible individuals desired in 
10,000 
80,000 °* 
This rate was increased tol in 7.5, or 2 in 15, 


80,000 
increasing 
the sample is estimated to be a 


to compensate for the nonresponse ameng those 
selected for the sample, and since the estimate 


from census data of the number of persons 
residing in eligible dwelling units was slightly 
less than 80,000. 


Block and Dwelling Unit Rates 

Steps in the determination of the block and 
dwelling unit sampling rates for the medium 
and small blocks, strata IT and ITT, follow: 

1. The over-all sampling was set at 2 out of 
every 15 eligible dwelling units. 

2. The expected average number of dwelling 
units to be selected from the blocks in stratum 
III was set at 9. Since the advance estimate 
of the average size of these blocks was 27, the 
dwelling unit sampling rate within blocks was 
set at 9/27 or 1 in 3 for this stratum. 

3. Since the product of the block and within- 
block sampling rates for each stratum must 
equal the over-all dwelling unit sampling rate 
of 2/15, the proportion of blocks to be drawn 
from stratum III was determined to be 2/15+ 
1/5=2/5. 

t. The block sampling rate for stratum IT is 


given by the formula 





‘average size of medium blocks (stratum II) _, ' , 
=, X block sampling rate for stratum IIT or 
\ average size of small blocks (stratum ITT) ? 


{67 


y 97% 2/5=3/5. 


5. The proportion of eligible dwelling units 


to select from each of the stratum ITI sample 


. 


blocks was then determined from the over-all! 


sampling rate to be 2/15+3/5=2/9. 


Se nett ee ay Me ee Ne a ga Nt Nt Natl ae A ta eR Lc tN te rl Aa a 
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Table 3. Dwelling unit sampling summary—Arsenal study area 


Expected 
sample 
number of 
of dwelling 


Dwelling unit 
sampling rate 
(within blocks) 


Stratum 


units 
a 2/15 553 
Il ; 2/9 1, 349 
IT] sacl 1/3 1, 025 
Allstrata__ a 2, 927 


veys. But the sampling scheme used for this 
survey does possess features of practical and 
theoretical importance : 

First, it is a probability sampling scheme 
with respect to dwelling units since the chance 
of being included in the sample, namely, 2/15, 
is known for every eligible dwelling unit. 
Therefore, the reliability of estimates deter- 
mined from the sample can be assessed from the 
sample data. 

Second, it takes into account, although lim- 
itedly, the possible relationship of the measured 
characteristics to size of block or primary 
sampling unit. 

Third, its procedures are simple to admin- 
ister and control—the determination of the 
block and subsampling rates and the sample 
selection can be accomplished rapidly. 


Training of Enumerators 


Of 18 enumerators employed for the field 
survey, 10 were male and 8 were female. All 
of the males and 2 of the females were medical 
students at the University of Pittsburgh School 
of Medicine but had no previous interviewing 
experience. The other 6 female enumerators, 
chosen from applicants with and without inter- 
view experience, included 2 graduate and 3 
undergraduate students at the university and 
an enumerator experienced in health surveys. 

The training program, which ran for 3 days 
before the field survey, thoroughly covered the 
survey’s purpose, field procedures, interviewing 
techniques, and schedule. As part of their 
training, which was also supplemented by an 
instruction manual covering all aspects of the 
survey, the enumerators conducted practice 
interviews, 
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Actual number 
of dwelling 
units selected 


Number of Average number 
selected house- dwelling units 
holds not selected 
interviewed per block 


Number of 
selected 
households 
interviewed 


6 537 34 16. 0 
1, 322 1, 255 67 14. 7 
1, 056 999 57 9. 3 
2, 954 2,791 163 


Field Procedures 


The actual field work began June 28, 1951. 
The Arsenal study area was divided, without 
cutting across census tract boundaries, into six 
relatively homogeneous subareas determined to 
a great extent by natural topography. Sample 
blocks were assigned at random to the enumera- 
tors subject to the conditions that each enu- 
merator’s assignment include (a) at least two 
blocks in each subarea and (b) two large, five 
medium, and either six or seven small blocks. 
The latter condition was applied to distribute 
the work load evenly. The assignments were 
ordered to insure that the field work would be 
conducted in approximately the same time 
period in each subarea. 

The sample blocks were assigned at random 
to permit unambiguous statistical examination 
of the degree of agreement with respect to the 
findings among enumerators. 

No substitutions by the enumerator were per- 
mitted for the dwelling units selected. Call- 
backs, up to a total of three, were made to 
sample households not contacted on the first 
call. 

To keep the refusal rate low, Pittsburgh radio 
and television stations made periodic public 
service announcements asking the public’s co- 
operation during the field portion of the survey, 
which had been preceded by newspaper 
publicity. 

Close contact was maintained with the 
enumerators during all phases of the field work, 
and frequent meetings were held to correct any 
errors appearing on completed schedules. 

Except for a relatively small number of call- 
backs, the field work was completed in a little 
over 4 weeks. 
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Cost 


Actual costs of the various phases of the 
morbidity survey in the study area, except for 
the tabulation of the results, are shown: 


Preliminary preparation__—--~- _ r = $475 
Printing of questionnaires___- pectic 250 
Manuals, maps, other materials__----~-- 2438 
Enumerator training =e i a ae alate 540 
I a es a 
Enumerators $3. 900 
Travel “2 90 
Supervision__- . ‘ 850 
Editing and coding__- a as siamealiaes 2,100 
| ee eee = imhestaet nie 8, 448 
Cost per completed, coded schedule__.__-------. $3.03 


Not included are the salaries of the survey’s 
director and assistant director. No attempt 
was made to determine the proportion of de- 
partmental overhead assignable to the survey. 
There was no overhead for the field office. 
Enumerators were paid $1.25 an hour but were 
not restricted to an 8-hour day. Two punch 
cards were coded: one for each household and 
one for each individual in the sample. 

The enumerators kept records of their travel 
and interview time as well as the total time 
spent in each assigned block. Of their total 
field time, 36 percent was spent in interviewing, 
10 percent in traveling, and 54 percent in other 
activities which included listing dwelling units. 


Accuracy 


The increasing demand for morbidity data on 
a sample basis emphasizes the need for thorough 
study of both the sampling and nonsampling 
errors arising in health surveys of the type we 
are describing. An attempt partly to fulfill this 
need, based on the results of the Pittsburgh 
morbidity survey, is under way. For the pres- 
ent, the type of investigation needed will be 
illustrated for several problems of methodology 
by analysis of a single characteristic—the num- 
ber of persons reported ill for the month prior 
to interview. 


Sampling Errors 


In any sample survey, it is essential to evalu- 
ate the precision of the results. The equations 
for calculating precision depend entirely on the 
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sample design and certain properties of the 
population sampled. 

For the Arsenal study area the sample yielded 
an estimated 8,121 persons ill in the month 
prior to interview. The estimated coefficient of 
variation, or relative standard error, is 4.04 per- 
cent. Using a 95-percent confidence interval 
for the total of persons ill in the study area dur- 
ing the survey period, we were reasonably as- 
sured that a complete population count, using 
the same definitions, techniques, and enumera- 
tors, would have yielded a figure between 7,465 
and 8,777 ill persons. Since a rate based on the 
total population is estimated with greater pre- 
cision than the absolute numbers, the sampling 
error for the estimated illness rate of 113 per 
1,000 persons in the study area quite likely. falls 
within the goal set in advance. 

Computation of the sampling precision for 
the illness characteristic yielded several quan- 
tities of importance to the design of future mor- 
bidity surveys, particularly to those contem- 
plating similar surveys of urban populations 
(table 4). In particular, these quantities were 
the variances, or measures of variability, be- 
tween blocks and between households within 
blocks. Prior knowledge of these variances 
would have permitted an advance estimate of 
the precision of the results with the specific 
design adopted. More important, the block and 
household sampling rates which would have 
yielded the desired precision with the least ex- 
penditure could have been determined. 

Examination of the data in table 4 reveals 
some interesting facts. The between-block 
variation and the average number of persons 
ill per block are both almost directly propor- 
tional to the average size of the blocks in each 
stratum. And the average variance between 
dwelling units within blocks remains reason- 
ably constant over the three strata. 

Clearly, there is some advantage to selecting 
a sample design which takes into account the 
variation in block size either by stratification or 
by sampling with probability proportionate to 
size. However, it does not appear necessary to 
vary the number of dwelling units selected for 
the sample with the size of block. 

Sample surveys of human populations, and 
morbidity surveys especially, are costly. Until 
the experience of past surveys is evaluated and 
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Table 4. 


Estimated block and average within-block variances and other data by strata for the 
number of persons reported ill in the month prior to interview—Arsenal study area 


Stratum 


Line Quantity 
I I] Ill 
1 | Number of blocks ; 36 150 282 
2 | Average number of dwelling units per block 122 66 28 
3 | Variance between blocks __- 189. 214. 4 80. 8 
1 | Average variance between dwe lling units within blocks . 40 12 35 
56 | Average number of persons il] per block__------ 14. 1 24. 2 10. 3 
6 | Average number of persons ill per household 362 369 . 865 
7 | Between blocks coefficient of variation squared (line 3 divided by square of 
Cn, EE RES ee Nee ee PTT SE 25 37 77 
8 | Within blocks coefficient of variation square d (line 4 divided by square of 
ae Se eat OEE aa I : PPT a 3. 0 27 2. 6 


reported, there can be little hope for the de- 
velopment of methods and techniques which 
will be entirely satisfactory both administra- 
tively and statistically. 


Nonsampling Errors 


In surveys of this type, there are other 
sources of error which may cause bias in the 
results but which would still exist if the investi- 
gation had called for canvassing the entire eligi- 
ble population. They include failure to inter- 
view all households selected for sampling, errors 
of response, and errors attributable to enumera- 
tors. Some aspects of these nonsampling errors 
have been examined for this survey. 

For various reasons, 163 households, or 5.5 
percent of those selected, were not interviewed. 
Of these, 67 (2.2 percent) were not contacted 
during any of the four calls made, and 79 (2.7 
percent) refused to cooperate (table 5). 

The actual bias in the final estimates from 
failure to achieve 100-percent completion can 
be evaluated properly only by interviewing the 
nonrespondents. Various statistical techniques 
for alternative treatment of the “not-at-home” 
problem, a component of the nonresponse error, 
are available, however (j-4). For the most 
part, these techniques constitute attempts to 
control the extent of this error in a given sur- 
vey. Nevertheless, it is important to the meth- 
odology of morbidity surveys to know when it 
is necessary to apply them. It is therefore per- 
tinent to know for which health character- 
istics, and to what extent, the results will differ 
in households available for interview from 
those not available. 
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A tentative answer is afforded by examining 
the differences among the results for the inter- 
view households classified according to the call 
completing the interv.»w (table 6). Ifthe pur- 
pose of our survey had been only to obtain a 
rate for general illness in the survey popula- 
tion, the data in table 6 indicate that a single 
call might have sufficed. The difference in the 
illness rate for the households interviewed on 
the first call from that of all households inter- 
viewed is well within the sampling error for 
this characteristic. The slight tendency for 
the illness rate to increase with successive calls 
may or may not be real. 

Interviewing a single respondent for every- 
one residing in a selected dwelling unit is an- 
other source of possible bias in a morbidity 
survey. Accordingly, in table 7 the age specific 
rates for general illness reported for the month 
prior to interview are compared for respond- 


Table 5. Distribution of selected households by 
interview classification—Arsenal study area 


Interview classification Number Percent 


Interviews completed 2,791 94. 8 
On Ist eall 2, 090 70. 8 
On 2d eall 500 16.9 
On 3d call 135 1. 6 
On 4th call : 66 2.2 
Interviews not completed__- ; 163 5.8 
Refusals _ _ 79 » ee 
Unable to contact in 4 calls 67 2.3 
Respondent unable to answer 
(language difficulty, deaf, other) 9 .3 

Dwelling unit vacant on 2d or 
succeeding calls 8 3 
Total households selected. 2, 954 100. 0 
1009 





Table 6. Persons ill per 1,000 during month 
prior to date of interview by number of call on 
which interview was completed—Arsenal 
study area 

Persons 


Number Number 


Call No. of per- of per- ill per 

sons sons ill 1,000 
| 7, 559 848 112.2 
2 1, 621 185 114. 1 
$ = 394 15 114. 2 
} ——- 175 25 142. 9 
Total ; 9, 749 1, 103 | 113. 1 


ents and nonrespondents by age groups and 
sex. Although sampling errors for these rates 
have not been computed, chi-square tests, which 
assume unrestricted random sampling, reveal 
significant differences for all groups except for 
those males and females in the 15-24 and 45-64 
age groups, respectively. Possible alternative 
hypotheses which might account for these dif- 
ferences have not been examined in detail. 
From the data in table 7, it is clear that error 
might be introduced by depending on a single 
respondent’s report of illness experienced by 
other members of his household. This source 
of bias in the returns can be removed by select- 
ing individuals at random for interview rather 
than households, or by personally interviewing 
in selected households all respondents above a 


specified age. Either procedure would increase 
the survey’s cost. Alternatively, the extent of 
this bias, if it is real, can be reduced by better 
designed questions and by improved interview- 
ing techniques. The data shown by no means 
provide the final answer to the problem. Fur- 
ther investigation of this type of response error 
is necessary for this and other variables relating 
to health. 

In planning morbidity surveys, the type of 
enumerator employed is an important consid- 
eration. It is essential to the success of a sur- 
vey that interviewing errors not only be 
measurable but controllable. Standard inter- 
viewing techniques and thorough training in 
them may easily be insignificant control mech- 
anisms when compared with enlightened selec- 
tion of type and number of enumerators. As 
yet, no definite criteria are established for the 
selection of enumerators for health surveys, al- 
though the enumerator assignment plan for the 
Arsenal study area was introduced in an at- 
tempt to solve this problem in part. Random 
assignment to blocks or primary sampling 
units, so essential to valid comparison of enu- 
merator groups, also permits their contribution 
to the total survey error to be measured. Han- 
sen and others (7) discuss this latter aspect and 
describe a method for determining the opti- 
mum number of enumerators for effective con- 
trol of the enumerator variance. 


Table 7. Age specific illness rates per 1,000 for the month prior to interview by sex for respondents 
and nonrespondents—Arsenal study area 





Male 
] 
Respondents Nonrespondents 
\ge - 
in vears I}! Ill 
Not Not 
; y« . ii) 
iM Num- oa il Num- 
ber 1.000 ber 
15-24 1S z 10 608 29 
25-44 oa 186 23 110 | 1, 154 70 
15-64 ae 155 28 153 731 76 
65 and over 69 24 258 204 42 | 
All ages_- 458 77 144 | 2, 697 217 | 








| 
} . 
Female 
| 


Respondents Nonrespondents 


I] Ill 
Not Not si 
Rate ill ee Rate ill — Rate 
per her pel her eT 

1,000 1,000 1,c00 
46 172 33 161 474 36 71 
57 927 159 146 133 43 90 
94 584 123 174 262 59 184 
171 141 74 344 137 46 251 
74 | 1, 824 389 176 | 1, 306 184 123 


Norte: Individuals not responding on age and/or illness and households for which the respondent is unknown 


are excluded. 
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Although the enumerator team in the Pitts- 
burgh survey could have been composed en- 
tirely of medical students, the necessity for an 
objective answer to their advantages or disad- 
vantages led to the actual distribution selected. 
In table 8 are shown the illness rates obtained 
by each enumerator. 


Table 8. Persons ill per 1,000 in the month prior 
to interview by enumerator—Arsenal study 
area 


Number 
of per- m 
; nc in Number Persons 
E-numerator : of persons -. : 
No house- reported ul pes 
sales holds ~ 1,000 
- ill 
lnter- 
viewed 
Male: 
l 621 $7 rte 
2 506 77 182.2 
, 2 655 77 117. 5 
} 706 76 107. 6 
5 623 OS 109. 1 
6 552 79 143. 1 
7 176 32 67. 2 
& 4167 47 100. 6 
g 509 77 151.3 
LOL. h 164 73 157. 3 
All males 5,.579 653 117. 0 
Female: 
1! 600 99 165. 0 
21 44] 71 161. 0 
3 642 79 123. 1 
} 610 50 82. 0 
5 592 42 70. 9 
6 478 46 96. 2 
7 499 43 86. 2 
S 308 20 64. 9 
All females 1,170 150 107. 9 
All enumerators- 9, 749 1, 103 113. 3 


1 Medical students. All 
nedical students, 


male enumerators were 


We made approximate tests of significance 
among the enumerators by computing the anal- 
vsis of variance appropriate to the assignment 
plan (table 9). This analysis indicated the 
enumerators to be a heterogeneous group with 
respect to the rates obtained for ill persons per 
household. However, the rate difference be- 
ween male and female enumerators is not sub- 
tantiated as significant (table 8). Although 
.ot independent of the comparisons chosen for 
he analysis of variance, a test of the medical 
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student rate of 124.3 ill persons per 1,000 and 
the nonmedical student rate of 89.5 yielded con- 
clusive evidence that the difference in report- 
ing of ill persons to these groups cannot be 
ascribed to chance. This is not surprising since 
the female medical students had much more ill- 
ness reported than the other female enumera- 
tors. The remaining comparisons tested re- 
vealed significant variation among the illness 
rates for both the male and female nonmedical 
student enumerators. The rates for the two 
female medical students were remarkably con- 
sistent, however. 

Although limited to a single characteristic— 
illness— the results of this analysis indicate not 
only the need but the direction for further 
study of the response problem. If the re- 
sponse bias in reporting persons ill in house- 
holds is to be effectively controlled in future 
morbidity surveys, it is essential to know 
whether, and if so to what extent, respondents 
tend to over-report to enumerators with medi- 
cal training. Conversely, is there a tendency 
to under-report illness to nonmedically trained 
female enumerators ? 

Of further concern in the present survey is 
the actual contribution of the enumerators to 
the total sampling variance of an observed 
mean or total. For an unrestricted random 
sample of x households with 4 enumerators, 


Table 9. Analysis of variance for enumerator 
study for number of persons ill per household 
in the month prior to interview—Arsenal study 
area 


Degrees 


Source of variation of Mean 
freedom square 
Assignment areas 5 0. 77 
Enumerators. - - 7 17 11. 96 
Males vs. females | 19 
Among males q 11. 57 
Among medical student females l . 05 
Among other females Be. 5 1. 09 
Medical student females vs. 
other females _— | 1 34. 87 
Enumerators < assignment areas 85 38 
Blocks within enumerator-assign- 
ment areas 131 13 
Households within blocks 2, 546 59 
Total 2, 784 8 
1 Significant at l-percent level. 
? Significant at 5-percent Jevel. 
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each assigned an equal number of households 
at random, the total sampling variance of an 
observed mean # is given approximately by 


a; + k 


The quantities o,° and o* denote, respectively, 
the enumerator variance and the random sam- 
pling variance of the average response for each 
sampling unit for all enumerators. 

Although the actual sample design was not of 
the unrestricted random variety, this formula 
may be used to indicate the relative importance 
of the enumerator variance. An approximate 
estimate of o,* may be obtained from the anal- 
ysis of variance table by subtracting the inter- 
action mean square from the mean square for 
enumerators and dividing by the average num- 
ber of households interviewed per enumerator. 
The desired estimate is therefore 


96—.38 
g2an 1:96—-38_ 9 


The total mean square in the analysis of vari- 
ance, or 0.58, may be taken as indicative of o°. 
Thus, the total sampling variance of the ob- 
served mean number of persons reported ill 
per household for an unrestricted random 
sample of 2,785 households with 18 enumer- 
ators is estimated approximately by 


0 =a TAT e = .00021 + .00055= .00076. 
18 


The enumerator variance is, therefore, roughly 
estimated to be contributing 55/76, or 72 per- 
cent, of the total sampling variance. 

Although the relative sampling error remains 
small in this instance, the example does empha- 
size the importance of evaluating and reporting 
the contribution of the enumerators to the total 
survey error, a generally neglected practice. 
Admittedly, it may not be necessary to do so for 
many characteristics. Which variables require 
assessment are not presently known. If the 
relative magnitude of the enumerator variabil- 
ity had been realized prior to the Pittsburgh 
morbidity survey, statistical control of this 
source of error could have been affected by in- 
creasing the number of enumerators—if cost of 
the survey were not an important factor too! 
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Better criteria for selecting enumerators for 
morbidity surveys, improved questionnaire de- 


sign, improved interviewing techniques, and 
better training methods must be considered in 
conjunction with the number of enumerators 
if the enumerator error is to be controlled 


efficiently. 


Summary 


The first of a series of morbidity surveys on 
a sample basis planned for the Arsenal study 
area of Pittsburgh is discussed. The survey 
design, method of selecting the sample, and 
field procedures are described in detail. In ad- 
dition, the accuracy of the findings for a single 
characteristic—persons ill during the month 
prior to interview—is discussed with respect to 
both sampling and nonsampling errors. Par- 
ticular reference in the discussion of the latter 
is made to the errors of nonresponse, of re- 


spondents, and of enumerators. 
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The Sampling of Records 


By ROBERT E. PATTON, M.P.H. 


Public health administrators have been mak- 
ing decisions on the basis of samples for many 
years. A sample taken from a water supply 
is examined and a decision is made about the 
condition of the entire water supply. The 
potency of a small sample of a vaccine is tested 
and from the results the potency of the entire 
lot is determined. A new immunization pro- 
cedure is tested on a small group, and a decision 
is made as to whether the procedure should be 
put into general use or not. The sampling of 
records is a natural extension of these general 
sampling principles. Administrative decisions 
can be made from samples of records with at 
least as great a validity as those made from 
laboratory and clinic samples. 

Restriction of the topic to the sampling of 
routine operating records—usually pieces of 
paper or cards—will simplify this discussion, 
excluding from consideration the special prob- 
lems the statistician meets in taking a sample 
of persons by household interview. 

We will assume that whenever we take a 
sample of a set of records we intend to measure 
or count something in the sample. From that 
ineasure or count we want to estimate the result 
we would have gotten if we had used all the 
records. That is the purpose of any sampling 
procedure—to estimate something about the 
whole by measuring or counting a part. It may 
be well to emphasize an obvious point. If the 
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information necessary for a measurement is not 
available in a complete set of records that infor-’ 
mation cannot be put into the records by taking 
asample. In other words, the investigator can- 
not find out from a sample more than he would 
from a full tabulation. He must realize, too, 
that all information in the records may not be 
usable. Frequently, material gathered as par- 
allel or incidental information will not give 
valid answers. 

The word “sample” needs defining. It is a 
mistake to call just any selection of items from 
a larger group a sample of that group. Deming 
in his book, “Some Theory of Sampling,” uses 
the word “chunk” to represent any part of a 
total population (7). He restricts the word 
“sample” to mean a chunk selected in such a 
way that the reliability of estimates made from 
it can be determined. That is, results gotten 
from a sample can always be so stated that the 
reader can know the variability that is due to 
chance. He cannot always know the variability 
which must be ascribed to errors of response 
and interpretation, but he can measure the vari- 
ability due to sampling. 

This does not mean that a sample must always 
be selected randomly: There are other methods 
of sample selection for which the sampling 
error can be determined (2). The first 100 
sheets of paper in a pile may be a sample of all 
the papers in that pile or it may not, depending 
on the circumstance. The question to ask is: 
Does each piece of paper have an equal chance 
of being selected by the method used? If this 
question can be answered affirmatively, we have 
asample. In other words, we must know there 
is no more likelihood of one particular kind 
of paper being on top of the pile than of any 
other. If we can say and prove that any one 
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of the sheets is as likely to be in the first 100 
as any other, we have a sample when we take 
the first 100. 

When should records be sampled? There is 
no one right answer that will apply to every 
circumstance. But there are two wrong an- 
swers—that records should never be sampled, 
or that they should always be sampled. It is 
not a “yes” or “no” proposition. Each spe- 
cific set of circumstances must determine the 


answer. 


Reasons for Sampling 


There are three main reasons for sampling 
records. The first and most important in the 
field of public health, certainly, is to save money. 
When administrators are faced with the need 
for making the health dollar go as far as pos- 
sible, the usefulness of record sampling as a 
money-saving procedure cannot be overlooked. 
Very often by tabulating only a small portion 
of a total set of records large sums of money can 
be saved. 

A second reason for sampling records is to 
save time. The results of a sample tabulation 
ean often be available much sooner than the 
results of a complete tabulation. In many pub- 
lic health situations timely information of 
slightly less accuracy is of more value than 
much more precise information months or years 
later. An excellent example of this use of 
sampling of records is the National Office of 
Vital Statistics monthly tabulation of deaths 
by cause for the country as a whole, based on a 
10-percent sample. By this sampling device 
NOVS is able to get a national monthly tabu- 
lation of deaths by cause into print in the third 
month after the events occur. This represents 
a tremendous saving of the time that would be 
required if all the death certificates had to be 
coded and processed before the tabulations were 
made. 

The third reason, and one that may seem 
almost paradoxical, is that more accurate results 
can often be obtained by using a sample of the 
records than by using all of them. For in- 
stance, if a survey of the quality of obstetrical 
care given to mothers of infants born in a State 
during a year were to be made from hospital 
records, it is possible that a more accurate evalu- 
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ation could be made by doing a sample study 
than by looking at all the hospital records. In 
a sample study the number of records can be 
kept small enough so that the work can be done 
by one or two qualified obstetricians who can 
agree on standards of quality and on how to 
determine them from the hospital records. 
However, if the hospital records of all the 
mothers of children born in the State in a year 
had to be examined, it would probably be nec- 
essary to hire and train clerks for the work. 
Errors made by the relatively less well-trained 
clerks could far exceed the errors introduced 
by the sampling process. 

A specific example may prove of interest. In 
New York State on July 1, 1951, a new birth 
certificate form was introduced in which the 
supplementary medical information section was 
changed radically. The existing supply of old 
forms in the field was not recalled, but requests 
for renewed supplies of certificates were filled 
with the new forms. 

By January 1952, it was evident that a large 
percentage of the certificates arriving at the 
office of vital statistics in Albany were on new 
forms, and we were interested in knowing what 
the percentage for that month was. The cer- 
tificates received in Albany are numbered and 
kept in numerical order by registration dis- 
trict and by date within each registration dis- 
trict. There were 12,910 births recorded in 
January 1952. Thus, the certificate numbers 
in January ran from 1 to 12,910. It was com- 
paratively simple to pick one of the first 50 
certificates at random and mark down whether 
it was on the old or the new form and then do 
the same for every fiftieth certificate after that. 
For instance, if the first one happened to be No. 
27 we merely looked at certificate numbers 27, 
77, 127, 177, and so forth. This gave us 258 
certificates, or a 2-percent sample. In this sam- 
ple we found 80.6 percent to be new certificates. 
This percentage has a standard deviation of 2.5 
percent so that we are 95-percent sure that the 
true value lies between 75.6 and 85.6 percent. 
This was sufficiently accurate for our purposes. 
The whole job was done in about an hour, Ex- 
amination of all the certificates would have 
taken a clerk at least a full day. 

In order for any sample to be of value, it is 
necessary to have some idea of how closely the 
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results of the tabulated sample agree with the 
results that would be gotten by tabulating all 
the data. In sampling, some variation is al- 
ways introduced. If the sampling is done ac- 
cording to the principles of probability, the size 
of the sampling variation can be calculated. 
This is a back-handed definition of probability 
sampling. Turned around, it means that if the 
sample is drawn in such a way that the size of 
the sampling variation can be calculated, then 
it is a probability sample. 


The Random Sample 


A random sample is one type of probability 
sumple. However, the word “random” is being 
used here in a very precise sense. It does not 
mean haphazard. It means that each element 
of a particular group or type has exactly the 
same chance of being selected in the sample as 
every other equivalent element and that there 
is no bias in the selection process. We can 
generalize this concept of randomness and say 
that the chance of an item falling into the sam- 
ple need not be equal, but it must be a known 
chance. As long as this condition is present, 
we have a probability sample. 

How can we pick a sample that is random / 
The common method is to drop each element 
into a hat and pick one element out at a time 
while blindfolded. This supposedly gives a 
random sample. It is essentially the method 
that was used to determine the order of induc- 
tion of draftees prior to the beginning of World 
War II. Capsules which contained a slip of 
paper with a number on it were made up, put 
nto a glass bowl, and selected one after another 
to determine the order in which men would be 
nducted. A study has shown that this proce- 
dure did not give a random result. There was 
too high a percentage of low numbers in the 
early draws and too high a percentage of high 
numbers in the later draws. This can best be 
‘xplained by the fact that the capsules were 

arefully put in the bow] in order and evidently 
vere not thoroughly mixed. That this classic 
‘xample of random selection should have a bias 
1 it is surprising. It does emphasize the fact 
‘hat thorough mixing or shuffling is essential. 
Sinilar studies of bridge hands have shown 
that ordinary shuffling and cutting practices 
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do not give a random distribution of hands. A 
better system of random selection is necessary. 

Probably the best method of making a ran- 
dom selection from a series of elements is to 
number them and then to select the numbers 
of the elements to be used by a table of random 
On this table digits are arranged in 
Such a table is produced by 


numbers. 
a random order. 
using some mechanical device such as a num- 
bered wheel, which is first tested to make sure 
that it does not have a bias in it. The results 
of successive spins are recorded in rows. This 
gives a series of random digits which can be 
used for many sampling problems. Random 
2-digit numbers can be obtained by considering 
the digits in pairs. In a similar fashion ran- 
dom numbers with more digits can be obtained. 
The same starting point should not always be 
In fact, the starting point should be 
Such tables are included 


used. 
selected at random. 
in many statistics texts and collections of stand- 
ard tables. When records are sampled, this is 
not a very practical method since it takes too 
long to number all the elements and make the 
selections. Something that will work much 
more easily and automatically than a table of 
random numbers is needed. 


Systematic Sampling 


Systematic sampling is such a method (3). 
By systematic sampling we mean the process of 
taking every fifth, tenth, or some other nth item 
The first item to take can be cde- 
random numbers. 


on a list. 
termined from a table of 
Then one merely takes every nth item after 
that. It isthe method described in the previous 
example about birth certificates. The question 
immediately arises: Is systematic sampling, 
random sampling? ‘The answer probably is 
“not quite.” However, it is probability sam- 
pling since, theoretically, the sampling variation 
‘an be determined. If we know something 
about the order in which the items are listed, we 
can, in general, tell whether the variation will 
be smaller or larger than the variation we would 
get by random sampling. In most practical 
situations, the variation is smaller in systematic 
than in random sampling. 

This is particularly true if the list from 
which we are sampling is ordered by some char- 
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acteristic which is correlated with the charac- 
teristic we are studying. When a systematic 
sample is taken from such an ordered list, we 
actually get a stratified sample. That is, we 
get a representative sample containing the cor- 
rect number of elements from each portion of 
the list. Ifa list of last names were in alpha- 
betical order we would get the same percentage 
of each letter of the alphabet in the sample as 
in the total list. Suppose the characteristic 
being measured is in some way associated with 
the last name, such as size of family. We would 
then have a smaller sampling variation for a 
systematic sample of the same size as a random 
sample. 

However, systematic sampling may not work 
well if the list involves a cyclic pattern. Sup- 
pose we have a list of all the dwellings on a 
street. Suppose furthermore that all the houses 
on the street were built at one time by one 
builder and that he put exactly 12 houses on 
ach block. If we took a systematic sample of 
140 of those houses we could get either all 
corner houses or no corner houses in the sampie. 
If we were studying some characteristic related 
to housing, such as income, the sample would 
be biased since people with higher incomes tend 
to live in houses situated on corners. Thus, a 
systematic sample which is representative for 
one characteristic may not be representative for 
another. A completely random sample on the 
other hand (which might have larger sampling 
errors) could be used for all characteristics. 

But, if a cyclic factor such as the one which 
might have led to the sampling of corner houses 
is not present, there is no reason for using 
random instead of systematic sampling. And 
systematic sampling can save large amounts of 
time and money in the actual sampling process. 


Sample of Medical Care Services 


Two specific examples of how record sam- 
pling was actually used may help to explain 
some of these points. The bureau of public 
health economics at the University of Michigan 
was interested last year in studying the ex- 
perience of Windsor Medical Services (4). 
This medical care plan, operating across the 
river from Detroit in Windsor, Ontario, pro- 
vides physicians’ service to about 100,000 in- 
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dividuals on a prepaid basis. A card record of 
all the service provided each individual who has 
a contract with the plan is maintained and filed 
alphabetically by the last name of the contrac- 
tor. This contract may cover just the individual 
or it may cover him and some or all of his 
dependents. Thus, some cards have one name; 


most have several. 

The study’s primary aim was to describe and 
analyze the services received by individuals in 
the plan during a year’s time. The facilities 
available did not permit a study of the records 
of all the 100,000 individuals enrolled in the 
plan. It was therefore decided to take a sample 
and to study the services received by the people 
in this sample. Preliminary calculations 
showed that the desired data could be obtained 
by using a sample of about 1,250 individuals. 
The results obtained from a random sample of 
1.250 would have a desired accuracy 19 out of 
20 times. 

The problem, therefore, was the selection of 
1.250 individuals from the 100,000 enrollees. 
Since some of the cards had more than one name 
on them, it was not satisfactory to select cards 
at random from the file. People who had indi- 
vidual contracts with the plan would have had 
a greater chance of being in the sample than 
people who were in the plan on a family con- 
tract. Since we wanted each individual to have 
an equal chance of being in the sample, some 
other scheme had to be used. 

The cards on which the services were re- 
corded constituted the only actual list of per- 
sons enrolled in the plan. It was not practical 
to number all these individuals, select 1,250 
numbers from a table of random numbers, pick 
the cards for those individuals, and record their 
services for the year. The numbering job in 
itself was far beyond the facilities available. 

We decided that systematic sampling was 
the most practical method to use. If we took 
every seventieth individual in this file of cards, 
starting at some random name among the first 
70, we would then have a systematic sample of 
about 1,400 names, which would be satisfactory. 
However, even this was beyond our limited fa- 
cilities. To get to every seventieth name in the 
file would have meant that every single name 
would have had to be counted, so a further com- 
promise was decided on. 
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The cards with these names were kept in 30 
file drawers. A random selection of 14, or 6 of 
these file drawers, was made and every four- 
teenth name in those 6 drawers was selected. 
Since we had selected 14 of the file drawers and 
were then taking 44 of the individuals in 
those drawers, we were sampling at a rate of 
WXM%4 or Yo. 

By this procedure we got a sample of %o 
of all the names in the file, but we only had to 
count 4 of the names in the file. We could have 
counted 4» of the file and taken every seventh 
name, but we did not want more than one repre- 
sentative of the same family to be in the sample. 

The results, which were obtained by this 
method and which could be checked against 
population values, were well within the ex- 
pected random sampling variability. This is 
an indication, but only an indication, that the 
sampling procedure was adequate. There are 
two complications that should be mentioned. 
First, we were interested in all services re- 
ceived by subscribers during a specific year. 
The sampling was done about 3 months after 
the end of the year. The file of cards therefore 
contained individuals who had joined the plan 
during the year in which we were interested and 
in the 3 months following. Individuals who 
came into the plan during the year were ac- 
cepted as part of the sample if they were se- 
lected. However, their date of entrance was 
noted on the record form, and in calculating 
the person-months ofxperience they were only 
credited with the actual time they were in the 
plan. If they had joined the plan during the 
3 months after the period of study, their names 
were omitted if they fell into the sample. No 
other individual was substituted for them. 

The second complication was that individuals 
left the plan during the study year. As they 
left, their cards were removed from the 
file and placed in an alphabetical discharge file. 
To insure that the sample would contain the 
proper proportion of these people, it was neces- 
sary that 4%» of all the persons who left the 
plan during the study year, or in the 3 months 
after the study year, should be in the sample so 
that we would have a record of the services they 
Therefore, a procedure similar 
to that used on the main file was used on the 
discharge file. The record of services received 


had received. 
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by each individual selected was transferred to 
a special form which also contained spaces for 
such items as age, sex, and length of time in 
plan. From these forms cards were punched, 
and the desired results were easily obtained by 
machine tabulation. 


Stratified Sample of Townships 


Record sampling is also being used in a study 
now being conducted by the New York State 
Health Department. Fourteen of the 57 coun- 
ties in upstate New York have full-time county 
health departments. The remaining 43 coun- 
ties do not have organized county health de- 
partments. They are served by 15 State district 
health offices which coordinate the work of 
county nurses and other locally employed part- 
time and full-time health personnel. The di- 
rector of the division of local health services 
wanted to know whether the people living in the 
rural and suburban areas were receiving more 
nursing, clinic, sanitation, or other types of 
service in the areas where there was a full-time 
county health department than where there was 
the combination of State and local services. 

One practical way of measuring service was 
to use the routine operating records normally 
kept by the various health agencies. The job 
obviously called for some sort of sampling. 
There are slightly more than 2 million people 
in the rural and suburban areas being served 
by the district system and slightly over 1 mil- 
lion being served by full-time county health de- 
partments. To examine all the records pertain- 
ing to these 3 million people would obviously 
be impossible without a large staff and nearly 
unlimited resources. What was needed was a 
sample of all the records pertaining to a group 
of people who would be representative of the 
entire population being served by each admin- 
istrative system. 

Basically, there were two ways of cutting the 
records down to a manageable number. One 
would be to use the records of all the services 
which people received in a very short period of 
time—a day, for instance. This would involve 
many records in every office throughout the 
State. 
from day to day could be quite large. The sec- 
ond possibility was to take a sample of the peo- 


The variation in the services provided 





ple and study all the records applying to them 
for a longer period of time, say a year. This 
scheme was used. 

The problem was to get a sample of the 
people in the rural and suburban areas served 
by each of the administrative systems. This 
was not simple; we do not have a list of all 
the people living in these areas. Even if we 
did, the problem of selecting the people from 
the list would not be trivial. We therefore 
decided to sample on an area basis. That is, we 
selected areas of the State and then looked for 
all the records which applied to services given 
to people living in those areas. The smallest 
unit of local government in upstate New York 
is the town. Each county is made up of a 
number of these townships, which are actually 
geographic areas and do not necessarily contain 
centers of population. The cities of the State 
are independent of the towns, but villages are 
included in townships. A compiled list of 927 
towns included all the people that we wanted in 
the study. Of these, 717 were served by the 
State-locai system of health administration and 
210 by the full-time county system. 

Next we selected a sample of towns whose resi- 
dents would be a representative sample of all 
the residents of the rural and suburban areas 
of upstate New York served by each of the two 
administrative types of health systems. A com- 
pletely random selection of the 717 and the 210 
towns might or might not be the best sample 
to use since we could not be sure that we would 
not get too many large towns or, conversely, too 
many small towns. It seemed possible that 
residents in the small towns might receive less 
service. We wanted our two samples, one from 
each administrative system, to contain the same 
proportion of persons from large towns and 
from small towns as were actually in the areas 
served by the system. 

What we were trying to find was the actual 
amount of service being provided during a 
given period by the two systems. We were not 
trying to find out whether one system gave 
more service than the other in comparable areas. 
The areas being served by the two systems are 
not comparable, and this sampling procedure 
was not intended to make them comparable. 
The samples were designed to be as representa- 
tive as possible of each area as it actually exists. 
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Since we wanted to make sure that the final 
sample would contain the right proportion of 
persons from large and small towns, we decided 
to stratify the towns on the basis of size. This 
idea of stratification is really very simple. All 
it means is that the entire population being 
sampled is broken into smaller chunks and a 
sample is taken from each chunk. Each chunk 
should contain elements which are as nearly 
alike as possible. We listed each town by size, 
then divided them into groups which contained 
the same number of towns of the samesize. The 
final sample consisted of one township from 
each of these groups. 

One of the most important problems was the 
size of the sample. How many townships 
should be selected? Or, since one township was 
taken from each size group, how many size 
groups should there be? The factor that must 
determine the size of the sample, or how many 
townships to select, is always a compromise be- 
tween the number one can afford to do and the 
number needed to be reasonably confident about 
the reliability of the results. To be 100-percent 
confident of the results of our study, we would 
have to take all the townships. The smaller per- 
centage of confidence we are willing to accept, 
for a given range of our results, the smaller the 
sample we can use. The answer in this case was 
determined mainly by the available resources 
rather than by a desired reliability. This was 
partly due to the fact that very little initial in- 
formation was available about what values 
could be expected for the variables we wanted 
to measure. For any type of probability sam- 
pling, the sampling variation that will occur 
for various size samples can be estimated. 
Estimates of the sampling variation can be com- 
puted on the basis of estimates of the values of 
the variables being measured and can be checked 
after the sampling is completed. We were in- 
terested in knowing what percentage of the 
people in these areas were receiving any serv- 
ice from the health agencies. When we started 
the study we did not know what the range of 
this variable would be. It could be as low as 1 
percent or as high as 20 or 25 percent. It was a 
completely unknown quantity. 

The same thing was true for nearly all the 
other important variables. It seemed best 
therefore to take as large a sample as the avail- 
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able personnel, funds, and time would permit. 
On this basis, we decided that about 20 town- 
ships might be handled. Since the average 
population of the townships is close to 3,000, 
we could expect a sample that would contain 
about 60,000 people. 

Stratifying the townships on the basis of 
size insures the proper proportion of residents 
of large and small townships. It does not guar- 
antee a good geographic distribution through- 
out the State. It seems quite likely that the 
variables we are interested in, such as amount of 
health service, will vary from county to county. 
Common sense would seem to tell us that we 
would have a_ better, more representative 
sample, if townships from many, rather than a 
few different sections of the State were pre- 
sented in the sample. There is a technique 
which can be used to make the probabilities 
of such samples as large as possible. This has 
been called the use of controls beyond simple 
stratification in an article by Goodman and 
Kish. (5). This procedure was used in this 
study. It resulted in two very representative 
samples of the two areas of interest. Complete 
details of the sampling procedure will be pub- 
lished in the report of the study. 

All routine and special reports should be dis- 
cussed by the administrator and statistician 
jointly. One of the main points in this joint 
discussion should be: Do we have to use all 


the records or can we use a sample? This point 
must be discussed in terms of three factors: 
What is the purpose of the report? How ac- 
curate do the results have to be? What facili- 
ties are available to do the work? The facili- 
ties discussed must include equipment, person- 
nel, funds, and time. Only after a balance has 
been struck between all these factors can an 
intelligent decision be made as to whether rec- 
ord sampling can be used for a particular re- 
port. The statistical and administrative ques- 
tions are intimately related, and they must be 
answered jointly by the statistician and the 
administrator after open-minded discussion. 
There is no substitute for this teamwork ap- 
proach to settling questions of record sampling. 
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Entomological Survey Methods 


By ROBERT E. SERFLING, Ph.D. 


Public health entomological surveys are pri- 
marily directed toward measurement of the rel- 
ative abundance of arthropod vectors of human 
diseases. In the United States these include 
the mosquito vectors of malaria and dengue, 
mosquitoes and other arthropods implicated in 
the natural history of infectious encephalitis, 
ticks which transmit Rocky Mountain spotted 
fever and tularemia and which have been im- 
plicated in Q fever, certain flies which have a 
role in the spread of bacteria causing diarrhea 
and enteritis, rat ectoparasites which transmit 
typhus, and ectoparasites of wild rodents re- 
sponsible for sylvatic plague. 

The amount of information currently avail- 
able on the epidemiology of the arthropod- 
borne diseases varies considerably from one dis- 
“ase toanother. The relationship of mosquitoes 
to transmission of malaria has been worked 
out in great detail, and a large body of infor- 
mation is available on the habits and behavior 
of Anopheles quadrimaculatus, the only impor- 
tant vector of malaria in the southern United 
States. For infectious encephalitis, on the other 
hand, knowledge of the natural mechanism 
through which the disease affects man, birds, 
and other animals has many gaps. Culex tar- 
salis frequently has been implicated as a car- 
rier of the virus, but the complete story on this 
arthropod and others suspected of transmitting 


Dr. Serfling, an entomologist, is chief of the 
statistics section, epidemiology branch, Com- 
municable Disease Center, Public Health Serv- 
ice, Atlanta, Ga. He presented this paper June 
19 at the Second Conference of Public Health 
Statistics, School of Public Health, University 
of Michigan, Ann Arbor. 
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infectious encephalitis remains to be deter- 
mined. In insect surveys relating to a disease 
for which the epidemiology has been well 
worked out, emphasis can be given to quantita- 
tive investigation. In a disease for which less 
information is available, qualitative and de- 
scriptive studies of the natural history of sus- 
pected vectors take precedence. 

In surveys of human populations, advance 
information on location and characteristics of 
the population is available, and the subject of 
investigation is the species with which we are 
most familiar. Census lists, directories, and 
other sources of information provide the inves- 
tigator with data from which he can estimate 
in advance the range and likelihood of his sam- 
pling error. 

Comparable sources of information on insect 
populations do not exist. Collection of insects 
depends on response of members of the insect 
population to some stimulus, and the resulting 
sample is similar to those obtained in “mass 
surveys,” or in some epidemiological surveys in 
which bubble gum is used to persuade children 
to be examined. 

In an epidemiological study, it would be de- 
sirable to obtain quantitative estimates of the 
vector population to determine the number and 
proportion of infected vectors and their rela- 
tionship to levels of human infection. Ross (/) 
and others have investigated this problem the- 
oretically and have obtained useful general in- 
formation through arbitrary estimates of the 
necessary constants, but direct estimates have 
not been attempted. In applied public health 
entomology, indexes of prevalence replace esti- 
mates of population, and efforts to measure the 
proportion of infected vectors are beset with 
many difficulties. 
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The various methods of obtaining indexes of 
insect prevalence take into account the insect’s 
reaction to light and food, to suitable sites for 
egg-laying, and to other physiological stimuli. 
And reactions of closely related insects to such 
stimuli may differ markedly. 

The success of many collecting methods de- 
pends on the skill and experience of the collec- 
tor. Although tests of a collector’s ability can 
be designed, and are sometimes employed, the 
entomologist usually appraises the collector’s 
skill subjectively. Unless readily evident dis- 
crepancies occur, the entomologist accepts the 
collector’s findings. 

A description of some common methods of 
obtaining indexes of prevalence of insects will 
enable the reader to understand the sampling 
problems. 


Collection Methods 


Exposure of human bait provides a direct 
index of local mosquito prevalence. In one 
method, the collector drives his car to a collect- 
ing point at night, turns on the dome light, re- 
moves his shirt, rolls down the car windows, 
and captures the mosquitoes as they enter and 
settle upon him. A quantitative index may be 
obtained by exposure during some standard 
time interval. This and other “biting catch” 
methods require a detached interest usually 
found only in the enthusiast, and for routine 
collections more prosaic and less direct methods 
are the usual practice. 

The mosquito light trap employs an electric 
light bulb as an attractant and an electric fan 
to create a current of air which forces the mos- 
quitoes through a wire net cone into a killing 
jar. This isa useful device for collecting many 
species. A disadvantage is that the light source 
is also attractive to many other insects, and the 
mosquitoes must be sorted from a hodgepodge 
of moths, beetles, and bugs. The time spent in 
sorting out the mosquitoes and identifying the 
species of interest severely limits the number of 
collections which can be handled currently. 

Anopheline mosquitoes in the United States 
ave a habit of resting during the daytime in 
shelters near their breeding places or source of 
‘ood. This trait enables direct collection of 
ilults from sheds, small barns, culverts, and 


Vol. 67, No. 10, October 1952 
220500—52 7 





other structures in the vicinity of human or 
animal habitations. 

However, different collection methods may 
not yield comparable indexes. Response of a 
mosquito to an electric light or to a source of 
blood may be quite different. Light traps, for 
example, attract anophelines in very small num- 
bers, but they draw some of the culicine species 
in great abundance. A collection procedure 
appropriate to the survey objective must be 
selected and then used consistently. Although 
the results cannot be taken as a measure of the 
total mosquito population, they will provide an 
index of seasonal change or difference in abun- 
dance from one area to another. 

Mosquitoes may also be collected in the larval 
stage, and for this purpose the familiar house- 
hold water dipper is widely used. Use of the 
dipper must be adapted to the behavior of the 
species under study, and the collector must be 
trained to recognize the habitats and behavior 
of the various species. Some individuals de- 
velop the knack of collecting much better than 
others, and these differences in collecting skill 
may be great. Ten “dips” are often used as a 
standard number for inspection of a limited 
area, but the numbers actually taken may vary 
widely. The results are useful principally in 
determining presence or absence of larvae. 
Anopheline larvae can readily be distinguished 
from larvae of other groups of mosquitoes, but 
even highly skilled collectors, thoroughly fa- 
miliar with the local species, can only recognize 
a few distinctive ones in the field. The larvae 
must therefore be returned to the laboratory for 
identification. This places a limit on the num- 
ber of collections to be taken. 


Flies 


For domestic flies, collection of adults is the 
principal survey method. Although larvae 
may also be collacted, they are difficult to iden- 
tify and are usually reared to the adult stage 
for identification. 

Flies may be captured by traps baited with 
materials attractive as food or as egg-laying 
sites. The housefly and several species of flesh- 
flies and blowflies are of interest, and mixed 
baits containing substances attractive to the 
The traps are 
The time con- 


various species are employed. 
usually exposed for 24 hours. 
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sumed in setting out the traps and in collecting 
and identifying the catch limits the number of 
traps which can be used. As the bait trap 
competes with natural attractants, interpreta- 
tion of catch differences from one area to an- 
other may be difficult. Bait-trap catches are 
used chiefly to obtain qualitative information 
on occurrence of the various species and on 
broad differences in composition of fly popu- 
lations. 

A device which has been developed and widely 
used in Communicable Disease Center fly sur- 
veys is the Scudder grill (2). It consists of a 
light framework of slats 36 inches long and 
34-inch wide arranged to form a 36-inch 
square of parallel slats separated by 34-inch 
spaces. The grill was originally designed to 
provide a light-colored background for esti- 
mating numbers of flies in dairies and restau- 
rants but has been adapted by entomologists to 
many other situations. In use the grill is 
slipped over an attractant—garbage, manure, 
or other debris at which flies gather. The flies, 
disturbed by the grill, rise through the open 
spaces and settle momentarily on the slats. The 
inspector estimates the number of files of each 
several kinds. Tests indicate that counts are 
fairly accurate up to about 25 flies. For larger 
numbers of flies, counts are made of a section 


Figure 1. Comparison of three indexes of fly 
prevalence in a residential area having a low 
sanitation level, Phoenix, Ariz., 1950. 








805 
—— FIXED STATIONS 
——- RANDOM STATIONS 

70+ = VISUAL SURVEY 





AVERAGE NUMBER OF FLIES PER GRILL COUNT 
8 














104 

° 
WK. Nt iS 20 » 4 4 
MONTH APRIL MAY | JUNE | JULY | AUG -_— a OCT. Tee 
FSA-PHS- COC ATLANTA, GA JUNE, 1952 
1022 


of the grill and the totals are estimated. Vari- 
ability of estimates of larger numbers is roughly 
proportional to the total number of flies on the 
grill. Maximum estimates are of the order of 
1,000 flies. In urban surveys 5 to 10 grill read- 
ings are usually made in a city block and the 
five highest counts are recorded. Various 
statistics have been used or proposed for use on 
these readings. These include the highest 
count, the third highest count, and the arith- 
metic mean or total of the five highest counts. 
A logarithmic transformation of the data has 
been found useful in some analyses. 

A cruder index is the “visual estimate” tech- 
nique, in which the inspector examines the 
attractants ina block and estimates the average 
grill count for the block. In using this method 
the inspector makes a grill reading in approxi- 
mately 1 block out of 10 in order to stabilize his 
estimates. 


Ectoparasites 


Fleas, ticks, and lice associated with rats and 
other rodents are collected in studies of typhus 
and plague. In typhus investigations the rats 
are trapped and anaesthetized, and their para- 
sites are combed out, identified, and counted. 
In studies of sylvatic plague, wild rodents are 
collected and their ectoparasites pooled for lab- 
oratory determination of plague infection. The 
field survey problem in these diseases is essen- 
tially one of sampling animal populations. 

To control the dog tick, Dermacentor vari- 
abilis, vector of Rocky Mountain spotted fever 
in the eastern United States, a direct measure 
is obtained of the prevalence of ticks likely to 
feedon man. For this purpose, a light-colored 
piece of flannel is drawn along the grass at the 
edges of pathways and roadways used by 
pedestrians (2). The ticks attach themselves 
to the flannel cloth and are counted, providing 
an index of relative prevalence which is 
expressed as the number of ticks per 1,000 yards 
dragged. 


Types of Surveys 


Communicable Disease Center entomological 
surveys fall into three classes: (a) exploratory 
surveys to determine the fauna of an area; (0) 
surveys to appraise effectiveness of insect con- 
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Figure 2. Average of high grill-index of total flies, 3-week moving average. Diarrheal disease 
control studies, Hidalgo County, Tex., 1946-48. (Redrawn from ref. 4.) 
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trol operations; and (c) surveys included as 
part of epidemiological field studies. 


Exploratory 


In faunal surveys, the contribution of formal 
sampling techniques is minor. Resources are 
usually limited, and, although the same logical 
principles that underlie sampling theory come 
into operation, decision on choice of collecting 
method and distribution and selection of sam- 
pling sites is made largely through the 
entomologist’s knowledge of the behavior of the 
insect species and the ecology of the area to 
he surveyed. 


Control Operations 


The design of surveys required to appraise 
control operations must meet a twofold objec- 
tive: provision of information through which 
control operations may be directed and ap- 
»raisal of the effectiveness of control. Fly con- 
trol operations illustrate the problem. An 
irban community may be broken into areas 
with different sanitary levels, but within these 
areas conditions may fluctuate from week to 
veek. Cast-off garbage, animal feces, dead ani- 
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1947 1948 
mals, and other sources of breeding material for 
flies may occur in one place one week, in a dif- 
ferent place the next. Blocks that are relatively 
free of breeding places at one examination may 
be producing large numbers of flies a week or 
two later. 

In 1949 the Communicable Disease Center 
made a study of fly-sampling methods, using the 
Scudder grill as an index, and collected data in 
Topeka, Kans., and Charleston, W. Va. In 
each city, a series of random samples of paired 
blocks was selected systematically from an or- 
dered series of block numbers. A different 
series was examined each week and comparison 
was made of variances within pairs of blocks 
and among pairs within sections. The within- 
pair variances turned out to be of about the 
same magnitude as the variance among pairs 
within sections, and it was evident that surveil- 
lance as a guide to selective control would re- 
quire weekly examination of all blocks within 
the area in which control was to be maintained. 

Since the Scudder grill technique was too 
time-consuming for such extensive surveillance, 
the visual survey method was introduced, and 
in 1950 the results were compared with the 
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results of using the Scudder grill in the field. 
The urban areas under study were subdivided 
into units of about 10 city blocks of similar 
type. In each unit a “fixed station” (the block 
in the unit which would be expected to have the 
greatest fly prevalence) was selected by the 
entomologist. A second block from each unit 
was selected at random. The fixed station was 
checked each week with the Scudder grill, and 
each week a different random station from each 
unit was also checked with the Scudder grill. 
Every block in each unit was examined weekly 
by the visual survey method. According to 
H. F. Schoof (unpublished data), similar re- 
sults were obtained by all three methods in an 
area having a low sanitation level (fig. 1). In 
an area of better sanitation, results by the ran- 
dom-block grill survey and the visual survey 
were similar, but the fixed-block grill survey dis- 
played peaks which were not reflected by the 
other two indexes. 

The more flexible response of the fixed-block 
survey to extreme conditions is an advantage in 
some scientific investigations, but in routine con- 
trol operations it suffers from the serious dis- 
advantage that the fixed blocks may receive 
greater attention than the random blocks. 

Many variables influence the behavior of flies. 
The time of day at which a count is made, tem- 
perature, amount of cloud cover, precipitation, 
and wind velocity can cause marked variation 
in grill counts. The resulting data may seem 
very difficult to appraise if attention is focused 
on these and other sources of variability. In 
the aggregate, however, the data provide ade- 
quate information on points of primary im- 
portance. 


Epidemiological Field Study 


In an early field study in Hidalgo County, 
Tex. (4), simple indexes were used to deter- 
mine whether fly control in a poorly sanitated 
area would lower the incidence of diarrhea and 
enteritis. A group of small communities was 
divided into two sets. For a period of several 
months, April 1946 through August 1947, the 
flies were controlled in one group but not in 
the other. Control was accomplished by appli- 
vation of residual insecticide every 6 weeks, 
with spot re-treatment when necessary. At that 
time, development of resistance of flies to DDT 
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had not become a problem. In September 1947, 
fly control was discontinued in the first group 
of communities and begun in the second group. 
In each group a fixed set of blocks was examined 
for flies each week. The three highest grill 
counts in each block were recorded, and the 
highest reading was used as a statistic for com- 
parison with data on diarrheal disease incidence 
collected from residents of the area. 


Figure 3. Reported diarrheal disease in children 
under 10 years of age, 2-month moving aver- 
age. Diarrheal disease control studies, Hi- 
dalgo County, Tex., 1946—48. (Redrawn from 
ref. 4.) 
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From these area residents, data on incidence 
of diarrhea was obtained through household 
visits by interviewers. The infection index 
chosen was the attack rate among children un- 
der 10 years old, and from this group monthly 
samples of stools were cultured for Shigella 
and Salmonella. A summary of results on fly 
prevalence and incidence of diarrhea in the 
treated and untreated communities is presented 
in figures 2 and 3. The many sources of varia- 
bility in individual measurements apparently 
did not impede recognition of the main effects 
of the treatment. 


Interpretation of Results 


In some entomological surveys, there may be 
no comparable control population from which 
a random sample may be selected. This point 
may be illustrated by entomological appraisal 
of the effectiveness of treatment of households 
with residual insecticide during the final stages 
of malaria eradication in the United States. The 
counties selected for treatment were those which 
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in the past had had the highest malaria rates. 
In these counties, densely inhabited areas with 
the heaviest A. guadrimaculatus breeding po- 
tential were given preference for treatment. 
Hence, there was no comparable control area. 
Selection of individual comparable houses in the 
treated areas and in the adjoining untreated 
areas was left to the discretion of the entomolo- 
gist. 

The index chosen was a simple one—presence 
of live A. guadrimaculatus in a home during 
the afternoon. Movement of these anophelines 
during the daytime is negligible so that it could 
be assumed that any found in homes during the 
afternoon had entered not later than the pre- 
ceding night. Because the residual insecticide 
was slow in action, no inspections were made 
during the morning hours. 

In the course of 4 years of work, approxi- 
mately 47,000 treated and 5,000 untreated 
houses were inspected (5) ; live A. guadrimacu- 
latus were found in 1.7 percent of the treated 
and in 16.0 percent of the untreated houses. 

The difference between the two percentages is 
manifestly significant by any statistical test. 
However, interpretation of the significance de- 
pends upon one’s judgment of the ability of the 
entomologist to select comparable samples of 
treated and untreated houses. Although this 
is an extreme example, it is illustrative of the 
qualitative judgments which enter into most en- 
tomological sampling problems. 

Results of entomological surveys are influ- 
enced by many variables which cannot be con- 
trolled and by many subjective factors not 
amenable to routine measurement. Statistics 
used to describe the findings should be simple 
and readily grasped by the epidemiologist, the 
entomologist, and the engineer. By using 
simple statistics, qualitative interpretations 
may be made jointly by the statistician and his 


colleagues in the natural sciences. Interpreta- 
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tion of elaborate statistical methodology de- 
pends in many instances on the statistician’s 
intuitive appraisal of the extent to which theo- 
retical assumptions may be violated. On these 
questions the natural scientist usually has less 
basis for making judgments, and he may regard 
the methodology as an “ivory tower,” and of 
questionable value. Therefore, the statistical 
presentation should be in terms of statistics 
whose import is fully understood by all mem- 
bers of the group. 

Many phases of an entomological survey may 
give rise to special problems for which planned 
experiments of complex statistical design are 
necessary. Among these are tests of collecting 
devices, individual differences among collectors, 
and design of subsampling methods for rapid 
estimation of the composition of trap collec- 
tions. 

However, even in the planned entomological 
experiment, the intangibles of skill, effort, and 
thoroughness play a leading role, and the statis- 
tician must learn to reckon with these factors 
as familiarly as with the tools of his statistical 
methodology. 
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On the basis of preliminary data from the 
continuing study of nonfatal home accidents 
in Washtenaw County, Mich., we can say, with 
some confidence, that : 

1. There were, on the average, six home in- 
juries per person during the year. 

2. Females suffered approximately twice as 
many injuries as males. 

3. The most frequent type of injury reported 
was “cuts,” and the part of body most often 
injured was “fingers and hands.” 

4. Factors clearly important in planning pro- 
grams of prevention of home accidents include: 
age of persons, time-spent at home (exposure 
time), crowding, emotional and psychological 
states of persons, environmental factors, activ- 
ity of person. 

5. A preliminary study between “height- 
weight-age” and “rates of injuries” showed no 
clear association. 

6. Injuries from falls, although relatively in- 
frequent, appear important from the stand- 
point of severity in terms of “days lost,” “costs” 
and “duration of injury.” 

7. Most nonfatal home injuries occurred in 
the kitchen. Most kitchen injuries were burns 
incurred during food preparation. 

8. Forty to fifty percent of home injuries 
occur between 10 a. m. and 12 noon and between 
4 and 6 p. m. 





Dr. Hemphill is associate professor of public 
health statistics at the Schoo: of Public Health, 
University of Michigan. This paper was pre- 
sented June 19 at the Second Conference on 
Public Health Statistics, School of Public 
Health of the University of Michigan, Ann 


Arbor. 
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A Sample Survey of Home Injuries 


By F. M. HEMPHILL, Ph.D. 


The Washtenaw County Health Study 


An investigation of the extent and causes of 
nonfatal accidental injuries occurring in the 
homes of Washtenaw County, Mich., as reported 
by householders, was conducted by the School 
of Public Health of the University of Michigan 
from February 1, 1951, to January 31, 1952. 
Funds were provided by the Division of Re- 
search Grants, Public Health Service. 

The study did not purport to solve all prob- 
lems of home accidents. Its primary purposes 
were to find the rate of accidental injury oc- 
curring within the homes of Washtenaw County 
from study of a segment of the population and 
to study selected factors—environmental, 
physical, and psychological—associated with 
injuries and injured persons. Many subsidiary 
phases of the study were contemplated, all of 
them dependent on fulfillment of the primary 
purposes. 

Methods of study included interviews of re- 
sponsible members of dwelling units by trained 
interviewers, the dwelling units being a proba- 
bility sample of the dwelling units of the county, 
and a detailed appraisal of selected environ- 
mental factors found in a subsample of dwelling 
units selected from the original probability 
sample. 

At the time this study was planned, reports of 
scientifically designed sampling studies of non- 
fatal accidental injuries incurred within homes 
were scarce, and lacking in essential criteria. 
Therefore, there were no estimates of expected 
rates for planning of optimum sample size and 
sampling procedures. Definitions were inade- 
quate for research purposes. Acceptable ques- 
tionnaires were not available. Codes for data 
were undeveloped. There were no interviewers 
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available who had experience in this field of 
inquiry. Data were inadequate for prediction 
of rates of refusal to be interviewed. These 
inadequacies were recognized before the in- 
vestigation was proposed. 

Furthermore, there was cognizance that suc- 
cess of such a study would be dependent on 
organized cooperative effort of several agencies 
and of the citizens of Washtenaw County. This 
study was a cooperative undertaking and not 
the result of individual research. 

Interviewers comprised the largest and most 
important of the cooperative working groups. 
These citizens of Washtenaw County submitted 
to long hours of preparatory training in tech- 
niques of interviewing, adjusting themselves to 
rigid supervision, filling quotas of work, 
becoming skillful in gaining the confidence of 
respondents, avoiding dog bites, repairing tires 
and cars, explaining their activities to under- 
standing police officers, and developing pro- 
ficiency in other necessary techniques of exper- 
ienced and confident interviewers. 

All the consultation, action, supervision, and 
skills would have been in vain had there not 
been cooperation in the study by the selected 
Approximately 2,500 dwelling 
Less 


respondents. 
units were visited by the interviewers. 
than 4 percent of these calls resulted in no in- 
formation. Outright refusals to give inter- 
views were very rare. Each of the staff of the 
investigation will long remember and appre- 
ciate the gracious persons who gave freely of 
their time and registered interest in the success 
of the study. The extraordinarily high re- 
sponse rate bespeaks skill on the part of inter- 
viewers sincerely interested in their work. 
Moreover, such rates of response may indicate 
recognition of the problem of accidental in- 
juries and genuine desire on the part of our 
citizens to avoid these unfortunate events. 
Approximately 1 percent of the citizens in the 
sample proved exceptions to the rule by re- 
fusing to be interviewed. Other losses were 
relegated to the inevitable “not at home,” “ill- 
ness,” and “out of town” categories. 

Several noteworthy observations were made 
regarding the conduct of sample surveys of 
injuries. Other investigators might 
profitably consider the following: 


home 
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1. The word “accident” has different mean- 
ings to different persons. The term may in- 
clude torn dresses, runs in hosiery, loss of 
jewelry, and other unexpected events not asso- 
ciated with injury. The word “accident” was 
used rarely in this study. 

2. The cost of interviewing persons about all 
“accidents” was prohibitive in both time and 
funds. Accordingly, the investigation was 
limited to “accidental injury to persons” while 
in their homes, that is, in their dwelling 
quarters and immediate yard, lawn, and garage 
(Census Bureau definition of dwelling unit). 

3. Effort spent in training interviewers was 
highly profitable in quality of data elicited 
and in saving of field survey time. 

4. Change of interviewers on “call backs” to 
persons refusing to answer questions on the first 
call often resulted in successful 
Other techniques were useful in gaining entry to 
the home and in getting data, but all involved 


interviews. 


courtesy, a pleasant attitude, and sincerity of 
purpose. 

5. Persons have difficulty in recalling acci- 
dental injuries, even relatively severe injuries. 
There is great loss in recall of injury with the 
passage of time. 

6. Reporting of information given to “open 
end” questions—those allowing complete free- 
dom of response—brought forth disclosures 
loaded with valuable information. However, 
skillful probing and “funnel-type” questions— 
transitional questions, from the general to the 
specific—were useful in providing uniformity 
of opportunity to impart information, attitudes, 
and ideas. 

7. Methods used in this investigation pro- 
duced reliable results from sample to sample, 
in terms of rates of injuries. 

8. Survey methods can be used as practical 
tools for determining rates of accidental in- 
juries. These methods can be made economical 
in time and in costs. 


Scope and Design of the Sample 


Washtenaw County was the study area or 
universe. However, institutions, hotels, dor- 
mitories, and fraternity, sorority, and rooming 
houses with more than eight roomers were not 
included. The basic principle of the sample 
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design was that every dwelling unit within the 
universe had a known chance of being selected 
in the sample. The Survey Research Center of 
the University of Michigan advised stratified- 
area sampling methods (see diagram) to fulfill 
this aim and, on the basis of previous survey 
experience and a conservative estimate of ex- 
pected rates of injury, also advised the prepa- 
ration of a total sample of approximately 3,000 
households—one-twelfth of the total dwelling 
units (36,000) of the universe. 

This total sample was divided into six sub- 
samples of approximately 500 dwellings each, 
from which interviews were to be collected 
over a 6-month period. The principal reasons 
for planning six subsamples were to study 
seasonal trends and characteristics of home 
injuries, to avoid any possible effect of repeti- 
tive interviewing on occupants of dwelling 
units, and to economize by training and admin- 
istration of a small staff for 6 months rather 
than of a large staff for a shorter time. 

Considering that the interviewing would re- 
quire 6 months, it would be necessary to conduct 
interviews in 1 out of 72 of the dwelling units 
in the county each month. Since a minimum of 
500 interviews was desired from each monthly 
subsample, an additional 10 percent of the dwel- 
ling units in the county were selected to allow 
for sampling losses and nonresponses. Monthly 
subsamples were therefore set at approximately 
550 dwelling units each—a total sample of 
approximately 3,300. This represented about 
one-eleventh of the total, establishing a sam- 
pling interval of 1 in 66 dwelling units for each 
monthly subsample. 

When the sampling error had been computed 
for the first two monthly subsamples, it was con- 
cluded that reliable estimates of incidence of 
home injuries could be established by fewer 
than the planned six monthly subsamples of 500 
interviews each. Therefore, the sixth and last 
subsample was deleted from the proposed total 
sample. The desired size of the revised sample 
(5 subsamples) was 2,500 completed interviews, 
of which 2,453 interviews (98 percent) were 
obtained. 

The chosen area sampling procedure pro- 
duced a total of 311 sampling strata. These 
were outlined on maps after a detailed study of 
aerial photographs. 
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Stratified Sampling Terminology 
Washtenaw County Survey 


1. Dwelling unit (D. U.). A group of rooms 
or a single room, occupied or intended for occu- 
pancy as separate living quarters by a family or 
other group of persons living together, or by a 
person living alone. A group of rooms occupied 
or intended for occupancy as separate living 
quarters is a dwelling unit if it has separate 
cooking equipment (1). 

2. Stratified sampling. Classification of the 
universe into strata and the drawing of a sample 
from each stratum. 

3. Stratum. A 
(county) containing homogeneous counterparts. 
In this study, a stratum contained approximately 
66 dwelling units, except in lake and rural areas, 
where the stratum size was about 132 units.. 

4. Block. A _ subdivision of a stratum, 
bounded by streets or other recognizable bound- 
aries (1). 

5. Section number. A number assigned to 
designate a prescribed number of dwelling units | 
within a stratum. In this study, each number 

| from 1 through 11 represented approximately 6 
dwelling units. Therefore, a complete set of 
these numbers, from 1 through 11, inclusive, rep- 
resented a stratum of about 66 dwelling units. 

6. Block listing. The recording in consecu- 
tive order of the address or description of every 
dwelling unit within a sample block. 

7. Listing sheet. The form on which block 
listing was recorded. This form contained a 
diagram of the block to be listed, showing the 
point at which the listing was to commence and 
proceed in a clockwise direction. 

8. Within-block-interval. The 
tween selected addresses on a block listing sheet. 
In this study the interval was 6 or a multiple 
of 6, and was determined by the number of sec- 
tion numbers contained in any one sample block. 
For example, if a block contained three section 
numbers, the within-block-interval number would 
be 3 times 6, or 18. 

9. Segment number. The 20 townships of 
Washtenaw County were each designated by a 
segment number from 1 through 20. The seg- 
ment numbers had no significance in the sampling 
procedure but facilitated the geographical group- 
ing of interviewers’ assignments and the com- 
putation of work and mileage records. 


division of the universe 


interval be- 


Strata-Block Designation 


For this study, Washtenaw County’s popu- 
lation was considered to be of six general popu- 
lation groups. As an aid in distinguishing the 
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provided efficiency in planning travel, in assign- 
ing interviews, and in other phases of the survey 
as well as allowing for rapid tabulation by 
population types, as follows: 


general population types from which the var- 
ious strata were drawn, the strata (and their 
representative blocks) were classified and num- 
bered in distinct groups. This arrangement 


Example of two-stage stratified sample address selection 
as applied in Washtenaw County survey 
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The probability of selecting any dwelling 


Cy 1 _1 


1 
stratum was - 
“— *S 11°°6xC, 66 


unit in this 


c ae ‘ 
where 1 was the probability for selecting 


; 1 
th = ; 
the 7” block and 6xC, 


for selecting dwelling units within the 7" 
block. To determine which block repre- 
sented the stratum, a number between 1 
and 11, the range of section numbers, was 
selected from a table of random numbers. 
For example, if the number was 7, this 
would indicate that the block which con- 
tains section No. 7 was selected for samp- 
ling. In this sample, the selected block also 
contained section No. 8, thus C; was equal 
to 2, the number of section numbers as- 


signed to the 7*® block. 


was the probability 
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Since 


found to contain 15 dwelling units. 
this block had two section numbers, the 
within-block-interval to be used for select- 
ing the addresses—total section numbers 
times 6 (2X6)—was 12. A_ systematic 
selection was then made from this block 
by first drawing a random number (not 
greater than the within-block-interval) be- 
tween 1 and 12 to designate the first or 
starting address on the block listing sheet. 
In this case, the random number was 2, 
which designated the first address selected 
in the block. By adding the within-block- 
interval (12) to the first address (2), the 
second address was determined as number 
14. These two selected addresses, there- 
fore, represented stratum 5 for one subsam- 
ple and were identified on the listing sheet 
for future use. 
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Code Areas 
1-102 CE er ee eae ee Sea Tee 
110-162 
163-172 I ns cs ecient a eens 
201-270 oo a aceite urieon nore we 
286-299 TET POUR VOR ..n 6 eccecoscececucanevas 
301-330 Small town: Chelsea, Dexter, Manchester, Milan, and Saline________- 
401-408 RNIN oi os ci ras ies mer orale en aration aerece 
501-524 Open country or rural areas..___..----.--- 
Listing 


Block listing was done in March 1951 by the 
interviewers as part of their training by the 
Survey Research Center. One block from each 
of the 311 strata was listed at this time and 
used for the selection of the addresses for the 
first two subsamples. As residents of succes- 
sive subsamples were interviewed, small blocks 
were depleted and new blocks were listed in 
Ann Arbor, Ypsilanti, and congested rural 
areas, and the small towns prior to interviewing 
the third and fifth subsamples. 

Selection of the third and fourth subsample 
addresses required the listing of 202 new blocks 
from the 311 strata. These blocks were as- 
signed “A” numbers to distinguish them from 
the original and subsequent block listings. The 
fifth subsample required the listing of 149 new 
blocks, which were assigned “B” numbers. 

Inthe rural and lake areas, the “blocks” (clus- 
ters of D. U.’s) were depleted slowly. There- 
fore, in these areas, the same blocks were used 
throughout the five subsamples, as were the list- 
ings of Willow Run and Pittsfield Villages. 

The listing of every dwelling unit in Willow 
Run Village and Pittsfield Village was prac- 
ticable by the use of address-location maps of 
these developments furnished by their respec- 
tive managements. These areas were treated as 
unblocked strata and, therefore, having been 
completely listed, were sampled systematically 
at an interval of 66 for the entire survey. 

The listers were instructed to inquire at large 
dwelling structures to determine the number of 
dwelling units in the structure. When there 
was no response to the inquiry, it was necessary 
for the lister to use ingenuity to deduce the 
number of dwelling units within a structure. 
Counting mailboxes, doorbells, TV antennas, 
and meter boxes, and inquiring of mailmen, 
milkmen, and neighbors were useful methods in 
determining the number of dwelling units at 
one address or structure. 
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Population type 


oe a Ae ace «s-. Urban. 
Fringe areas of and between Ann Arbor and Ypsilanti.............._.... Congested rural. 


Emergency housing. 
Urban. 

Emergency housing. 
Towns and villages. 
Seasonal residence. 


eae IO. on Beto ee Be a Rural. 


After the listing and selecting of dwelling 
units had been completed, identifying informa- 
tion was transcribed to questionnaires and to 
a registry kept in the survey office. This regis- 
try proved an efficient device to account for each 
questionnaire at all times. 


Subsample for Environmental Appraisal 


A subsample of dwelling units for environ- 
mental appraisal was drawn from the total 
sample subsequent to completion of the injury- 
interview phase of the study. Selection was 
designed to facilitate comparison of environ- 
mental findings between homes from which in- 
juries had been reported and homes which had 
reported no injuries. Selection of the units, 
therefore, admitted approximately an equal 
number of “injury” and “noninjury” homes for 
the environmental study. Known probability 
of the selection of each dwelling unit in this 
subsample was preserved. Appraisal was com- 
pleted at 263 of the 330 dwelling units selected 
for this study. 

Household safety appraisal forms prior to 
this study dealt separately with specific en- 
vironmental features, such as water systems and 
heating systems. Environmental survey sched- 
ules which allowed complete and systematic 
recording of appraisal items and conditions for 
each room were developed for this study by 
repeated field tests and subsequent revisions 
until their content, sequence of items, and for- 
mat were realistic. 

Results of the environmental appraisal will 
be available later. Findings to date indicate: 


1. A larger percentage of refusals to cooper- 
ate may be expected in environmental ap- 
praisals than from injury interviews. 

2. Training of personnel for environmental 
appraisal is essential. 

3. The type of appraisal schedule developed 
in this study is far superior in arrangement to 
schedules previously used. 
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4. Concepts of sampling surveys should be 
employed in environmental appraisal for the 
sake of economy and time, and perhaps for ac- 
curacy of results. 

5. Environmental hazards are important 
factors in causing accidents in homes. 


The size of sample taken for appraisal in 
this study will produce a relatively large sam- 
pling error for most or all items of the sched- 
ule. However, as _ heretofore stated, the 
primary purpose of the substudy was to in- 
vestigate differences between hazards found in 
homes from which accidents had been reported 
and homes which had not reported accidents. 


Administrative Controls 

Supervisory controls were established over 
interviewers, content of completed interview 
schedules, production rates of interviewers, and 
coders. Fiscal controls were established in- 
dependent of supervisory controls. 

Applications of interviewers were screened. 
Those selected were trained by lecture, demon- 
stration, and supervised interviewing. All 
completed interview schedules were edited for 
completeness and quality of content before 
acceptance. 

Coding of the data was begun subsequent to 


Table 1. 


Females 


Item 


Monthly sample 


a 50a ae = | 


acceptance of interviewers’ records for the firs 
two subsamples of the injury study. Controls 
over coding were evolved. Coders 
trained, and their work checked for accuracy 
and completeness. Coded data were punched 
on IBM cards and checked for punching mis- 
takes preparatory to tabulations. 


were 


Evaluating the Method of Study 

In planning the investigation, certain cri- 
teria of consistency of findings from monthly 
sample to monthly sample were formulated for 
evaluation of methods used. Among the top- 
ics to be evaluated for consistency were male- 
female ratio of sample population, room-person 
ratio, and injury rates. 

Male-to-female ratios for the five consecu- 
tive subsamples were 0.98, 0.98, 0.96, 0.94, 0.94, 
respectively. Variations of subsample ratios 
from the total-sample ratio were less than 2 
percent. Room-person ratios varied by sub- 
sample from 1.6 to 1.7. Injury rates (table 1) 
were highly consistent from subsample to sub- 
sample, ranging from superficial injuries to 
females from 14 to 16 per 100 and males from 
7 to 8 per 100; major injuries to females ranged 
from 57 to 62 per 1,000; to males, from 33 to 
52 per 1,000. 

Consistency of findings between subsamples 


Injury rates, by sex and degree of injury 


Males 
Monthly sample been A 
ae Total Ree ee sample 
sample 
3 l 2 3 { 5 





Number of persons...-..-.-.---.. 819 |801 (796 |787 |793 {3,996 (801 (785 (774 (|739 (743 (3, 842 
Number of injuries__.-.-.------- 130 |118 (112 |116 (125 601 64 55 62 | 57 55 293 
Injury rate, percent. __---------- 15.9 14.7) 14.1) 14.7; 15.8 16.0, 8&0 7.0 8&0 7.7 7.4 7. 6 
Standard error of sampling, per- 
Se ee oe ee aes aes ls 14 #14 #2121 a 1 Ba Le Le UGS a .5 
Major injuries within 1 year prior to date of interview 
my a oy Sees Sey ee eee ee Be ; a Aor 
Number of persons- ------------- 819 (801 (796 ‘787 (793 (3,996 801 (785 |774 (739 (743 |3, 842 
Number of injuries. _-__--_----- 50 | 43 49 | 44 | 45 231 42 31 | 36 24 | 25 158 
Injury rate, percent. _......-.--- 6.154 62 836 &7 5.8| 5.2) 40° 47) 33) 34 4.1 
Standard error of sampling, per- 
A OTN AE APL .7| 1.0 Ss 2h <€ .3 .8 . 6 7 7 7 3 
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led to the following conclusions: The sampling 
methods and procedures used in the study were 
reliable; data of the study might be considered 
as one sample; and efficiency of the sample was 
satisfactory considering the estimates on which 
the design was based. 


Examples of Findings 


The illustrative findings here reported are 
subject to limitations of the methods used, the 
universe from which the sample was selected, 
and the interpretations applied to the data. 
Application of these findings to populations or 
environments which are distinctly different 
from those of Washtenaw County, Mich., 
1951 would be unwarranted. 


Types of Injuries 

Injuries which resulted in either: costs, lost 
time, kept from usual activity, or required treat- 
ment outside the home, were classified as 
“major” injuries. All other injuries were con- 
sidered as “minor” or “superficial.” 

Superficial injuries were based on reported 
injuries sustained within 1 week prior to the 
date of interview. Major injuries were based 
on reported experiences within 1 year prior 


Table 2. 


Superficial injuries within 
1 week prior to date 
of interview 


Location 


Male 
Inside: 
Kitchen ; ; 54 
Living room__- 21 
Bedroom, nursery _-- 20 
Stairway ----- : 3 
Porch... .. — 10 
Bathroom___--_- ; 8 
Entrance, doorway - ; _ 5 
Dining room, breakfast room__-_-_- 2 
Other inside ‘hall, recreation room, work- 
shop, laundry, utility | Sere 4 
Outside: 
Yard, lawn__-__-_- 88 
Driveway -- - - : 13 
mene....... , : eicsen wae 11 
Walk______- : ee oie Q | 
Garage _ _ - : acaete 3 
Other outside : ? 2 | 
| 
Undetermined - _ ae 47 | 
Totals_- oe ae 300 | 
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year. Rates of superficial 


Female 








to the interview date and occurring in the 
dwelling unit at which the interview was taken. 


Injury Rates and Sites 

Procedures used, definitions imposed, loss of 
recall with passage of time, and perhaps other 
restrictions led to the conclusion that injury 
rates as determined by this study were minimal. 

Highly significant differences resulted be- 
tween rates of the two sexes for both major and 
minor injuries (table 1). Rates of major in- 
juries to females approximated 6 injuries per 
100 females per year; to males, 4 per 100 per 
injuries to fe- 
males approximated 15 injuries per 100 per 
week; to males, 8 per 100 per week (see chart 
and table 1). Simple extension of rates for 1 
week to that of 1 year indicates that each female 
may average eight superficial injuries per year 
while males may average four such injuries per 
year. 

These higher rates of injuries to females were 
associated with greater number of hours spent 
in the home (see chart) and perhaps with occu- 
pational pursuits of housewifery. 

Kitchens were the room-site of the greatest 
number of injuries (table 2). Actions in which 


Room-site of reported injuries, total sample 


Major injuries within 1 





year prior to date of Total in- 
interview juries 
GE ee ee, os by 
location 
Total Male Female | Total 

260 314 19 53 72 386 
35 56 13 20 33 89 
16 36 6 1] 17 53 
9 12 7 18 25 37 
14 24 9 12 37 
9g 17 5 5 | 10 27 
10 15 3 5 8 23 
6 Ss 5 2 7 15 
12 16 2 10 12 28 
90 178 61 45 106 284 
22 35 6 | 6 12 47 
15 26 1 13 | 14 40 
13 22 6 3 9 31 
7 10 3 3 10 20 
1 3 1 2 3 6 
75 122 20 17 37 159 
594 | 894 162. | 226 388 1, 282 
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Comparison of crude and adjusted superficial injury rates, by age group and sex, for total sample. 


15.0 


10.0 


Rate (Percent) 





ome Rate Male 


5.0 
: sted Rate Male Bit 
0 
0-4 5-9 10-14 20-24 30-34 40-44 50-54 60-64 70-74 75-79 
Age Groups 


the burns were incurred were predominantly 
other than handling of hot objects and mate- 
rials. This finding indicates that programs to 
prevent burns in kitchens should aim largely at 
actions such as reaching over boiling pots and 
tea kettles, and avoiding splatter of hot fats, 
rather than concentrating on care in handling 
hot objects and materials. Preparation of food, 
cooking of food, disposal of remnants, and 
cleaning of dishes and utensils were practices 
often mentioned as resulting in major as well 
as superficial injuries. Cuts, burns, and bruises, 
were predominant types of injuries suffered in 
kitchens (table 3). Accidents attendant on use 
of knives and handling tin cans and broken glass 
were frequently associated with cuts and 
pierces. Accident prevention may well be 
(lirected to these areas. Unsafe ladders and 
kitchen stools, ill-advised uses of chairs and 
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boxes for reaching high storage places, im- 
proper storage, slippery floors, cluttered floors, 
and inadequate lighting were mentioned often 
in relation to falls and resultant bruises and 
fractures occurring in kitchens. References to 
unwise practices, states of distraction, hurry, 
worry, anger, excitement, and other emotional 
and psychological deviations were recognized 
in reports of many of these injuries. 

These reported injuries occurring in kitchens 
are mentioned to demonstrate the types of 
complex studies now under way in attempts to 
specify points of attack in prevention. This 
much we can report with full confidence: 
“There’s someone in the kitchen with Dinah.” 
“Accident Hazard” is his name. His inten- 
tions are to cause bloodshed, to burn, to bruise, 
to break, to suffocate, to electrocute, and to 


He 


poison. This villain is no respecter of sex. 
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Table 3. Reported injuries in kitchen, by type of injury 




















7 | 
Superficial injuries within | Major injuries within 1 
| 1 week prior to date year prior to date of 
—_ of interview interview Total 
Type of injury injuries 
| Male | Female | Total Male | Female Total | 
| 
TI ciesaiit matca hii haciod sti ; a 30 | = 1338 163 | 6 15 21 184 
. ea ee ee ree Saas 12 95 107 | 5 | 24 29 136 
Bruise _-_----- ie eee A ee ee 13 20 | ea chee ‘ 6 6 | 26 
Other_ - _ - ' me Lena waded 5 19 24 | 8 8 | 16 40 
Ry cal twen eens ee kes 54 260 314 | 19 | 53 72 | 386 


attacks strong, virile males with much success. 
His victims assist him, often seemingly en- 
courage his attack by providing accident- 
inviting arrangements in the environment. 
Unplanned acts, unknowing acts, emotional 
and other psychological conditions contrib- 
ute to the villain’s success. Elder family 
members “plant” well-sharpened knives for 
themselves and others to discover. Youths re- 
ciprocate by leaving tripping hazards and 
bruising barricades for elders and themselves. 

Resultant injuries occur regularly in the pop- 
ulation surveyed; the injury rate was remark- 
ably constant. Many persons in the survey 
expressed the opinion that injuries in homes 
were inevitable, while others did not recall 
having any injuries at any time. 

Findings from this study are for nonfatal 
injuries. There is considerable variance be- 
tween implications from these data and from 
mortality data. For example, some studies 
show that the bedroom is the place of most ac- 
cidental injuries resulting in death. This 
study shows that relatively few major and 
minor injuries were reported as having occur- 
red in-the bedroom. Other discrepancies with 
mortality data are discernible between reported 
findings from various sources. These varia- 
tions should be evaluated in terms of definitions 
set forth in the respective studies. Many of 
the apparently differing findings from fatal 
and nonfatal home injuries may be complemen- 
tary in their description of the total problem of 
accidental injuries incurred within homes. 


Superficial-Major Injury Ratios 
Findings from the Washtenaw County re- 
search indicate there is a stable ratio of super- 
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ficial to major injuries under the methods, 
definitions, and restrictions adopted for this 
study. If this relationship is accepted, cer- 
tainly appraisal of the problem in local areas 
becomes economically feasible because of the 
high rates of superficial injuries. Importance 
of this implication should not be lightly con- 
sidered. A practicable and economical plan 
for determining relative degree of the problem 
of accidental injuries occurring within homes 
has long been sought. Methods used in the 
Washtenaw research should be modified for 
application in local health jurisdictions. Ex- 
perience gained in the study will be relayed to 
those wishing the information. Relatively 
small but well-designed sample surveys of 
dwelling units promise good returns in this 
field. Studies now in progress should produce 
further evidence on applicability of such an 
approach. 
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PHS films 











Laboratory Control in 
Milk Sanitation 


16 mm., sound, black and white, 9 
minutes, 1951. 

Audience: Sanitarians, sanitary engineers, 
laboratory workers in milk sanitation, 
and other personnel with education and 
experience in the field of public health 
milk sanitation. 

Available: Loan—Communicable Disease 
Center, Public Health Service, Box 185, 
Chamblee, Ga. Purchase—Castle Film 
Division, United World Films, 1445 Park 
Avenue, New York 29, N. Y. 


This film emphasizes that sanitary 


handling by producers and _ proc- 


essential to safe milk. 
the 


responsibility of working with pro- 


essors is 
Therefore, sanitarian has the 
ducers in promoting the best sanita- 
tion practices on the farm and with 
satisfactory 
He 


measures the efficiency of sanitation 


processors to insure 


handling of milk at the plant. 


practices by data obtained through 
bacteriological 
milk 


the collection and 


testing of representative 
samples. 


The film shows how the sanitarian 


collects samples of processed milk 
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from delivery trucks. These sam- 
ples are examined by a competent 
bacteriologist in the laboratory, who 
uses standard methods approved by 
the American Public Health Associa- 
The film shows the sanitarian 


using the results of these tests to 


tion. 


aid processors in eliminating any 
sources of contamination in their 
plants. 


The sanitarian is also responsible 
for the handling of raw milk at indi- 
vidual farms. The film shows the 
sanitarian collecting samples from 


cans of raw milk as they come from 


1 


= 


During the sampling, the 


the farms. 
milk is checked for temperature and 
sediment. The are then 
taken to the laboratory for exami- 
The sanitarian reports any 


samples 


nation. 
adverse findings to the farmers con- 
cerned and aids them in correcting 
the causative conditions. 


Milk and Public Health 


16 mm., sound, black and white, 11/2 
minutes, 1951. 

Audience: Public health workers, public 
officials, and the general public. 

Available: Loan—Communicable Disease 
Center, Public Health Service, Box 185, 
Chamblee, Ga. Purchase—Castle Film 
Division, United World Films, 1445 
Park Avenue, New York 29, N. Y. 


One of a series of films on sanitary 
milk the 
Communicable Disease Center, this is 


production produced by 
a general orientation film presenting 
the philosophy, nature, and effects of 
milk control legislation necessary to 
insure the safety of the milk supply 
to the consumer. 








After developing the thesis that 


nature intended milk to go directly 
from the mother to the offspring with 
the least possible chance of contami- 
nation, the film depicts man’s diver- 
sion of cow’s milk from this direct 
producer-consumer path and its re- 
sulting tendency toward contamina- 
tion due to insanitary handling. 

As soon as laboratory tests re- 
vealed that haphazard milk produc- 
tion methods endangered the health 
of millions of people, especially chil- 
dren, milk control legislation had to 
be enacted. The film continues by 
showing the testing of herds by vet- 
erinarians, and the respective steps 
to be taken with cattle afflicted with 
mastitis, tuberculosis, or Bang’s dis- 
ease. It shows the scrubbing and 
cleaning of the dairies, the equip- 
ment, and the udders of the cows 
Progressively lower 
the 
increasingly 


themselves. 
counts in laboratory 
the effective 
cleaning, refrigeration, and pasteuri- 
and 


bacteria 
parallel 
zation employed by producer 
processor. The film concludes with 
the that 
farmers have been educated to pro- 


thought although most 


duce safe milk, and consumers to 
demand it, public health 


must strive diligently to eliminate 


workers 


negligence, apathy, and igno- 


any 
rance which still exists. 











Intrastate Evaluations of Syphilis Serology 


By ALBERT V. HARDY, M.D. 


At the request of the National Advisory 
Serology Council of the Public Health Service, 
a survey was conducted in 1951 to determine 
the current status of intrastate serology evalua- 
tions. The emphasis placed on the National 
Evaluation of State Serologic Laboratories 
since its initiation in 1937 has, to some extent, 
tended to obscure in the minds of public health 
workers the importance of State programs in 
this field. It is the purpose of this report to call 
attention to the activities of State laboratories 
in improving the quality of serology in their 
respective areas. 

Information was collected by questionnaires 
addressed to directors of State and Territorial 
public health laboratories. Replies were re- 
ceived from the 48 States, from the Territories 
of Alaska, Hawaii, and Puerto Rico, and from 
the cities of New York and St. Louis. Forty 
of the 53 laboratories reporting had active 
intrastate serology evaluation programs in- 
volving the intrastate exchange of samples 
for examination. The extent and duration 
of these programs in 36 States, 2 Territories, 
and 2 cities are summarized in the table. The 
numbers of laboratories participating are given 
first, 4,200 in all—8,810 hospital, clinic, or 
private laboratories, 312 city, county, or re- 
gional laboratories, and 78 Federal laboratories. 

The questionnaire called for a statement of 
the average, the minimum, and the maximum 
number of specimens submitted to each partici- 
pating laboratory per year. Less than half of 





Dr. Hardy is director of the Bureau of Labora- 
tories, Florida State Board of Health. In 
1951 he was chairman of the conference of State 
and Provincial health laboratory directors. 
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the laboratories indicated that the number of 
specimens per laboratory varied; commonly, a 
fixed number was sent to each participant. 
Hence, if stated, the average number of speci- 
mens is given in the table. Ohio recorded the 
minimum only and Oregon the maximum, and 
these figures were used for those States. Okla- 
homa gave the maximum and the minimum 
numbers only and the latter are shown. The 
number of specimens distributed to each labo- 
ratory in that State varied from 10 to 240. 
Fourteen State laboratories submitted from 10 
to 25 specimens to each local laboratory, 10 from 
40 to 96, while 16 submitted 100 or more 
specimens. 

The total numbers of specimens distributed 
in each area were computed from the informa- 
tion given. Over 200,000 specimens of blood 
or serum are prepared and distrubuted annu- 
ally in the intrastate serology evaluation pro- 
grams. Eight States distributed less than a 
total of 1,000 specimens each ; 21, from 1,000 to 
9,999; and 7, more than 10,000. The largest 
number of specimens (34,600) was distributed 
by Ohio, which sent a minimum of 200 to each 
of 173 participating laboratories. 

The number of years during which the pro- 
gram has been in progress is given in the final 
column of the table. The program was initi- 
ated first in New York, Michigan, Connecticut, 
and California. An evaluation program has 
been in operation for 15 years or more in these 
States. In four States it has been in effect for 
less than 5 years. 

Serum specimens only were distributed by 29 
States, some blood and some serum specimens 
by 4, and blood only by 7 States. 

The Venereal Disease Research Laboratory 
was used as the reference or control laboratory 
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Intrastate serology evaluation programs in 1951 








rs 











Number and type of laboratories Number of specimens 
participating distributed Number of 
ee eee US 
State or Territory gram has 
Hospital, | City, | To each 4 . been in 
re : a 3 Approxi- a 
clinic, and | county, and | Federal laboratory : | progress 
private | regional | per vear mate tote 
Alsbems.........- ; 20 8 0 200 5, 000 l 
California — -_-_- , J 650 43 1 | 20 13, 880 15 
Colorado________- ae 32 2 0 | 75 2, 550 10 
Connecticut -_ _ _ _- 66 6 3 10 750 15 
Delaware-_--- a 5 l 0 100 600 4 
a eee 104 7 Ss 60 7, 140 4 
ES Tr ee i 48 12 3 200 12, 600 12 
RS Ses ey (1) (2) (2 40 (1) 8 
Illinois_ ___- mie 294 13 6 15 4, 695 | 13 
ON 85 4 3 96 8, 832 | 11 
owa........ : 18 ] . 200 4,000 | 10 
Kansas__--_- 42 1 3 240 11, 040 1] 
Kentucky - - - . (1) (1) (1) 15 (1) 1] 
Louisiana _ ~ : 0 5 0 120 600 10 
Maryland_ _- ne — 5 27 ] 220 7, 260 5 
Massachusetts 34 | 3 0 120 4, 440 | 14 
Michigan-_-_-_- f 170 22 ] 10 1, 930 18 
Minnesota_-- ; 27 2 ] 144 4, 320 | 
Missouri 2_ _- 68 6 4 50 3, 900 9 
St. Louis —_- 32 0 0 50 1, 600 13 
Nebraska AZ 2 2 150 3, 150 10 
New Jersey 100 13 l 25 2, 850 1 
New York 3 52 31 10 | 10 930 35 
New York Citys 235 l 0 | 20 4, 752 14 
North Carolina 125 11 1 100 13, 700 10 
i . 160 1] 2 200 34, 600 10 
Oklahoma__- 96 7 l 20 2, O80 5 
Oregon___- 84 3 0 50 4, 350 13 
Pennsylvania ; 249 4 1 | 20 5, 080 1] 
Rhode Island oe 20 0 1 10 210 13 
South Dakota : 13 4 0 | 175 2,975 | 5 
Tennessee - ‘ 74 5 0 94 7, 426 10 
Texas____- 678 22 19 20 14, 380 | 13 
Utah _- (1) (2) (1) 100 (1) 10 
Virginia___ (*) (1) 0 210 (1) 1] 
Washington_- : 3 [9 66 15 4 50 4, 250 10 
West Virginia 100 5 0 | 180 18, 900 12 
Wyoming - - 15 ‘ 0 l 50 800 9 
Hawaii_-__-_- . 26 5 0 15 465 6 
Puerto Rico_ 0 10 0 20 200 10 
Total 3, 810 312 78 216, 835 


1 Number of laboratories participating not stated 
2 Exclusive of St. Louis. 
3 Exclusive of New York City. 


by 30 of the States, and in 12 it was the only 
reference laboratory. The State, Territorial, 
or city laboratory handling the program was the 
only reference laboratory in eight instances. 
Two States used as a control the average find- 
ings of the participating laboratories. Author- 
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serologists were used as a reference laboratory 
in four instances in States which used multiple 
laboratories in this capacity. 

All of the 40 State laboratories “offer an 
educational program or consultive service to 
laboratories desiring or needing assistance.” 
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Eight others which do not distribute specimens 
are prepared to aid in thismanner. ‘The educa- 
tional approach differs. Some laboratories pro- 
vide special training and experience individu- 
ally or in small groups in the State laboratory ; 
some aid by arranging group refresher courses, 
usually with the assistance of the Venereal Dis- 
ease Research Laboratory, while others give 
emphasis to an annual visit of a serology con- 
sultant to each participating laboratory. Judg- 
ing by the appended notes on the questionnaires, 
the intrastate serology programs are being in- 
creasingly recognized as an important educa- 
tional activity. 

Some of the laboratories having no intrastate 
evaluation program explained that they either 
lacked staff or had a limited need (as in States 
with few laboratories performing serology). 

Massachusetts has a supplementary program 
for laboratories which perform tests on blood 
donors only. “There are 110 laboratories in 
this group and 30 specimens are sent to each 
during the year.” 


Specific information on methods used by the 
laboratories was not requested, but it was ap- 
parent that they use different methods to meas- 
ure the reliability of performance. Thisis done 
in terms of specificity and sensitivity by some 
laboratories though, obviously, this procedure 
cannot be used by those submitting a small num- 
ber of pooled serum specimens only. No infor- 
mation was obtained which could be used to 
assess the relative value of these varying pro- 
grams. 

The importance of the national serology 
evaluation is widely acclaimed, but participa- 
tion is limited to the central public health lab- 
oratory of each State and Territory and to 
author-serologists. It is not generally appre- 
ciated that the intrastate evaluations are much 
more extensive. Many laboratories participate 
in these, and few local laboratories have serol- 
ogists of wide experience on their staffs. For 
these reasons the intrastate serology programs 
have high importance in improving the quality 
of serology testing available to health officers, 
physicians, and patients. 





Dr. Shannon Succeeds Dr. Topping 


Pr. Norman H. Topping, associate director of the National Insti- 
tutes of Health, Public Health Service, has been appointed vice presi- 
dent in charge of medical affairs of the University of Pennsylvania, 
effective November 1. Named by Surgeon General Leonard A. Scheele 
to succeed Dr. Topping is Dr. James A. Shannon. 

Dr. Topping, a member of the commissioned corps of the Public 
Health Service since 1936, was assigned to research work at the Na- 
tional Institutes of Health in 1937. In 1946, he became assistant chief 
of its Division of Infectious Diseases, and in 1948, was named associate 
director, which carries the rank of Assistant Surgeon General. Dr. 
Topping is noted especially for the development of the first effective 
treatment for Rocky Mountain spotted fever. His research activities 
have included many studies of viral and rickettsial diseases. 

For the past 314 years, Dr. Shannon has served as associate director 
of the National Heart Institute, National Institutes of Health. He is 
recognized for his research in kidney function, chemotherapy, and 
malaria. He has served as guest investigator at the physiological 
laboratory at the University of Cambridge, England, and as a member 
of the staff of the Marine Biological Laboratory at Woods Hole, Mass. 
Before coming to the Public Health Service, Dr. Shannon was director 
of the Squibb Institute for Medical Research, New Brunswick, N. J. 
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Instructor's Guide . . . 


Sanitary Food Service 


“If the instructor has taught, the 
learner can perform.” Based on this 
assumption, the Instructor’s Guide 
has for its objective the training 
of food service personnel. It super- 
sedes “Guide to Safe Service,” pub- 
lished by the Public Health Service 
in February 1945. Because much 
has been learned since that time not 
only about food sanitation but also 
about how to put this knowledge into 
the “heads and hands” of those who 
prepare and serve foods, revision 
was a must. The U. 8S. Navy’s Bu- 
reau of Medicine and Surgery, the 
Office of Education of the Federal 
Security Agency, and many consult- 
ants from the Army and the Air 
Force, other Federal agencies, State 
health departments, and educational 
institutions have aided the Division 
of Sanitation of the Public Health 
Service in preparing the guide. 

Features of the book that make 
for convenience in use are: its me- 
chanical binding, colored division 
between parts, contrasting 
type, and pass-out sheets for distri- 
bution to the class. The format, 
type faces, and illustrations are all 
functional. Its size, 2-columned 
page, and the binding which allows it 
to lie flat in the hands of the instruc- 
tor are designed for greater service- 
ableness. Directions and _ instruc- 
tions appear in bold face; questions 
to ask the class, in italics. Regular 
type indicates the material that may 
be taught in any way the instructor 
desires. White on black illustrations 
are for blackboard use. Graphs and 
linecuts illustrate what the instruc- 
tor is to do. 

Samples of the pass-out sheets 
(enough for the class may be ob- 
tained from the Government Print- 
ing Office) and samples of certifi- 
cates to be given members of the 
class upon the successful completion 
of the course are included. 


sheets 
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*art I tells how to use the guide; 
part II, how to conduct the course. 
-art III, the course, is divided into 
eight “sessions.” Each session spells 
out meticulously some vital fact of 
sanitary food service. And as it is 
recognized that we learn by doing, 
volunteer demonstrations are pro- 
vided for and visual aid references 
are listed for nearly every session. 
-art IV is made of six appendixes: 
bibliography and _ references, op- 
tional material, visual aid utilization 
guides, techniques for discussion 
leaders, pointers in promoting and 
organizing food-service employee 
training programs, and demonstra- 
tion techniques and sample display 
materials. 


Sanitary Food Service. Instructor’s 
Guide to be used for training food 
service personnel. (Public Health 
Service Publication No. 90) 1952. 
316 pages; illustrated. 45 cents. 
(Also issued as NAVMED P-13338 
by the Department of the Navy, 
and as AFM 146-7 by the Depart- 
ment of the Air Force.) 


Aging . . . A Community 
Problem 


Shortly after the National Con- 
ference on Aging, held in Washing- 
ton, D. C., in 1950, the Federal Se- 
curity Agency established a Com- 
mittee on Aging and Geriatrics to 
act as a clearinghouse for all infor- 
mation relating to this field. This 
publication was prepared by the 
committee to help acquaint commu- 
nities with the problem and to offer 
suggestions for its solution locally. 
The pamphlet discusses the aging 
problem in terms of the numbers of 
older persons, their economic and 
health needs, living arrangements, 
creative interests, and employment. 
How older people can be helped to 
live happier, healthier, and more 
active and how their capa- 
cities can be used to strengthen the 
community and the Nation are 
also discussed. Community action, 
through the development of local 
citizens’ committees, is urged, with 
emphasis on the fact that the bur- 
den of the effort in the solution of 


lives, 


the aging problem lies with local 
governments, private organizations, 
and the individual citizen. 


Aging ...A Community Problem. 
Federal Security Agency Commit- 
tee on Aging and Geriatrics, Wash- 


ington 25, D. C., 1952. 12 pages, 


Available without charge from 
the Committee on Aging and 
Geriatrics. 


for the general public 





Poison Ivy 


Of particular importance during 
the summer months, this leaflet de 
scribes the poison ivy plant, the way 
in which the poison is spread from 
the plant, and the way it is spread 
from one part of the body to an- 
other. The 
toms, a burning and itching sensa- 
tion followed by a rash and probably 
small or large blisters, are discussed. 
Instructions are given for the prep- 
aration and use of a treatment for 
mild cases. The reader is strongly 
advised to seek the help of a phys- 
ician if there are large blisters or 


characteristic symp- 


severe inflammation, or if the inflam- 
mation is on the face or genitals. 
Common sense precautions for avoid- 
ing poisoning and suggestions for 
the eradication of the plant are dis- 
cussed. 


Poison Ivy. Health Information 
Series, No. 65 (Public Health Serv- 
ice Publication No. 194). Revised 
1952. 1-fold leaflet. 5 cents; $1.25 
per 100. 





Publications for which prices are quoted 
are for sale by the Superintendent of Docu- 
ments, U. S$. Government Printing Office, 
Washington 25, D. C. Orders should be 
accompanied by cash, check, or money 
order and should fully identify the publica- 
tion (including its Public Health Service 
publication number). Single copies of 
most Public Health Service publications 
can be obtained without charge from the 
Public Inquiries Branch, Public Health 
Service, Washington 25, D. C. 
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Public Health Service 


Research Grants and Fellowships 
—Approved during June 1952— 


On the following pages, Public Health Reports publishes the 
list of research grants recommended by the National Ad- 
visory Councils of the Public Health Service and approved by 
the Surgeon General. Fellowship awards are also included. 
Announcements of grants and fellowships are published after 
ach of the three meetings held annually by the National 
Advisory Councils. The present listing represents actions of 
the June 1952 sessions which were still in effect on August 15. 
Withdrawals or other changes since that date have not been 
taken into account. The National Advisory Councils are made 
up of outstanding citizens skilled in the medical sciences, educa- 
tion, and public affairs. The Surgeon General may award only 
those grants recommended by the councils. 

The lists of research grants and fellowship awards approved 
in February 1952, along with a statement describing the pro- 
gram, were published in the June issue of Public Health Re- 
ports, pp. 596-606. 

Grants and fellowships have been grouped together by State, 
The source of funds for each grant is 
The key to 
these abbreviations appears in the accompanying box. 

The subject matter of the individual studies listed here is 
necessarily described in abbreviated form. ‘The descriptive 
titles serve only to identify the general field in which the inves- 
tigator will work. 

Fellowships, designated by an asterisk, are identified after 
each name as follows: 


city, and institution. 
indicated by initial letters following each-entry. 


(PB) predoctorate, bachelor 
(PM) predoctorate, master 


(PD) postdoctorate 
(SP) special 

Requests for application blanks or for further information 
concerning the research grant and fellowship programs should 
be addressed to the Division of Research Grants, National Insti- 
tutes of Health, Public Health Service, Bethesda 14, Md. 





OF Division of Research Grants 
aes __ National Cancer Institute 
+s National Heart Institute 


NIAMD________National Institute of Arthritis and Metabolic Diseases 


NIDR _ National Institute of Dental Research 

NIMH. .National Institute of Mental Health 

NINDB__ _.National Institute of Neurological Diseases and Blindness 
NMI______-_-__National Microbiological Institute 


NOTE: An asterisk (*) appearing before any of the abbreviated keys 
listed above designates a fellowship award. 
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ALABAMA 


Auburn 


Alabama Polytechnic Institute 
Meyer, L. D. (PD) Department 
of Physiology. 
*NHI 


Birmingham 


Southern Research Institute 
Skipper, H. E. Screening of ra- 
dioactive anti-leukemic agents. 
NCI—$8,564 
University of Alabama 
Holley, H. L. Studies of synovial 
fluid. 
NIAMD—$6,480 
Foley, J. O., and Bruhn, J. M. 
Neurophysiological study of cerebel- 
lum. 
NINDB—$8,000 


Hare, W. K. Diuresis and anti- 
diuresis in infants. 

DRG 
Normal and ab- 


the fetal 


$11,923 
Sensenig, E. C. 
normal development of 
skull. 
DRG—$10,946 
Carlson, W. W. Dextran synthe- 
sis by microorganisms. 
NHI—$5,545 
Sparks, J. E. (PD) Department 
of Medicine. 


*NHI 

Eddleman, E. E. (PD) Depart- 
ment of Medicine. 

*NHI 


Vitale, A. G. 
of Medicine. 


(PD) Department 


*NHI 
ARIZONA 
Tucson 


University of Arizona 

Holbrook, W. P., and Kemmerer, 
A. R. Amino acid metabolism in 
rheumatoid arthritis. ; 
NH I—-$10,800 
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‘-ARKANSAS 
Little Rock 


University of Arkansas 
Marvin, H. N. Changes in 
enzymic content of bone marrow. 
NCI—$1,836 


the 


Day, P. L., and Shukers, C. F. 
Metabolism of white blood cell for- 


mation. 
DRG—$10,800 


Hara, M. Mitral stenosis and pul- 
monary embolism. 


$5,022 


NHI— 


CALIFORNIA 
Berkeley 


California Department of Public 
Health 
Lennette, E. H. Pathogenesis of 
naturally acquired Q fever. 
NMI—$26,545 
University of California 
Kirk, P. L. Cytological chemistry 
and tissue culture. 
NCI—$13,240 
Reeves, W. C. Epidemiological 
field studies on encephalitis. 
NMI—$20,017 
Anderson, H., and Johnstone, H. 
Growth and control of Endamoeba 


histolytica. 
NMI—$20,773 





Cason, J. Structure of acids from 
tubercle bacillus. 

NMI—$10,045 

Kempe, C. H. An investigation of 
roseola’ infantum. 


NMI—$3,984 
Meyer, K. F. 


pathogenesis and immunization. 
NMI—$7,827 


Caprine brucellosis, 


Elliott, H. W. 
algesia and anesthesia. 
DRG-—$14,304 


Mechanisms of an- 


Chaikoff, I. L. Iodine metabo- 
lism and thyroid function. 


DRG—$20,466 





Barker, H. A. Synthesis and deg- 
radation of fatty acids by bacteria. 


DRG—$9,099 | 
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Grants and fellowship awards, 


by institute, approved by the 


Surgeon General, Public Health Service, following recom- 
mendations of reviewing consultants in June 1952 


Research grants 


Institute Num- 
ber 
of 

grants 
Total 11, C85 
Noncategorical: 2 
Division of Research Grants 315 
| Categorical: 
National Institute of Ar- 
thritis and Metabolic 
Diseases_..___.______-- 67 
National Institute of Neu- 
rological Diseases and 
Blindness Oa hes 76 
National Cancer Institute 190 
National Institute of Den- 
tal Research___-_- 24 
National Microbiological | 
Institute__ ; ¥ 118 
National Heart Institute_ 246 
National Institute of Men- 
jot Peeteem...........<.. 49 


Research Fellowships 


Amount Num- | Amount 
approved ber | approved 
for of for 


payment (awards| payment 


$11, 226, 577 540 | $1, 749, 248 
2, 664, 264 121 394, 319 
666, 893 22 77, 696 
669, 152 15 51, 758 

1, 958, 183 161 199, 688 
183, 728 13 50, 000 

1, 177, 056 2 119, 787 

3, 164, 898 92 300, 000 
742, 303 74 256, 000 


1 Includes 275 new grants for $2,495,442; 18 supplements for $126,079; 
and 792 continuations for $8,605,056. 


2 ““Noneategorical’’ research does not fall specifically within the seore 
of interest of any categorical institute but is presented by the Division 
of Reseerch Grents, along with study section technicel advice, directly 
to the National Advisory Heelth Council for consiceraticn, 


Tarver, H. 
beled amino acids into proteins. 
DRG—$6,500 | 


Incorporation of la- | 


Arnon, D. I. Enzyme systems in 


chloroplasts. 


SS.755 | 


DRG 


Allen, F. W. Electrophoretic | 
preparation of nucleoproteins. 
DRG—$4,482 


Gotaas, H. B. 
sewage oxidation ponds. 
DRG—$15,673 | 


Properties of ACTH 


Algae symbiosis in 


Li, C. Hi. 


active peptides. 


DRG—$30,000 


Dauben, W. G. Compounds from 
vitamin D. by ultra violet light. 
DRG—$7,030 


Eiler, J. J. 


Aerobic phosphoryla- 


NHI—$6,105 


Rinehart, J. F. Etiology and path- 
ogenesis of arteriosclerosis. 
NHI—$20,244 


Gofman, J. W. Factors in the 


pathogenesis of atherosclerosis. 


NHI—$s81,000 
influencing 


Aird, R. B. 
vascular permeability. 


Agents 


NHI—$6,048 

Reinhardt, W. Role of lymph in 
shock, hemorrhage, and edema. 

NHI—$9,453 


Sokolow, M., and Harris, R. E. 


| Natural history and psycho-dynam- 
| ies of hypertension. 


NHI 
Okey, R. Protein intake in rela- 
tion to cholesterol retention. 
NHI—8$7,500 
Gough, H. G. Relation of person- 
ality to social adjustment. 
NIMH 


Problems of communi- 


$9,822 


$8,856 
Ruesch, J. 

cation in psychiatric patients. 
NIMH—$19,077 


Sarbin, T. R. Personality charac- 


teristics of juvenile delinquents. 
NIMH—$18,242 
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Bokman, A. H. (PD) Depart- 
ment of Medical Botany. 
*NCI 
Stevenson, G. W. (PD) Depart- 
ment of Chemistry. 
*NINDB 
Pomper, S. (PD) Department of 
Bacteriology. 
*NCI 
Lewis, H. W. (PD) Department 
of Zoology. 


*NCI 

Handlon, B. J. (PM) Depart- 
ment of Psychology. 

*NIMII 


Tarshis, I. B. 
of Entomology. 


(PM) Department 


*DRG 
Butler, L. C. (PM) Department 
of Nutrition. 
*NIAMD 
Bregoff, H. M. (PD) 
ment of Medical Botany. 





Depart- | 


*DRG | 


(PD) 
ment of Medical Botany. 


Campbell, L. L. Depart- 


*NMI 
La Jolla 


Scripps Metabolic Clinic 
Wick, A. N. 


olism. 


Carbohydrate metab- 


DRG—$14,040 
Bartlett, G. R. Metabolism of the 
red blood cell. 


NHI—$14,850 


Loma Linda 
College of Medical Evangelists 
Hardinge, M. G. Mechanical fac- 
tors influencing bone healing. 
DRG—$4,541 


Los Angeles 


Cedars of Lebanon Hospital 
Sobel, H., and Marmorston, J. 


Factors in extracellular protein pro- | 


duction. 
DRG—$10,000 
Goodhill, V. Effect of vascular 
changes upon hearing. 
DRG—$11,950 
Endocrine-renal 
and 


Marmorston, J. 
mechanisms in hypertension 
shock. 

NHI—$30,240 
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University of California 
Bullock, T. H. Comparative phys- 
iology of the synapse. 
NINDB—$8,482 
Magoun, H. W. Subcortical elec- 
trical activity in seizures. 
NINDB—$8,215 
Roberts, C. S. Estrogen-protein 
complexes. 
NCI—$10,994 


Starr, P., and Field, J. B. Screen- 
ing for cancer chemotherapy. 
NCI—$26,244 
Ball, G. H. Cultivation of insect 
phase of avian plasmodia. 
NMI—$6,947 
Dunn, M.S. Amino acids in plant 


and animal materials. 
DRG—$9,844 


Carpenter, C., and Boak, R. A. 
ACTH and cortisone in immune 
mechanisms. 

DRG—$14,446 


Magoun, H. W., and Roberts, S. 
Neutral control of ACTH secretion. 
DRG—$11,999 

Clark, W. G., and Griffith, W. H. 
Metabolism of pressor amines and 


“svympathin.” 
NHI—$10,000 


Bassett, S. H. Hormones in treat- 
ment of congestive heart failure. 
NHI—$14,000 


Agress, C. M. Studies on shock 
following myocardial infarction. 

NHI—$12,000 

Zabin, I. 


osine. 


siosynthesis of sphing- 


NHI—$6,840 


Magoun, H. W., French, J. D., 
and Morten, M. E. Radiation and 
brain. 

NCI—$45,573 


+ 


Boder, D. P. 
fects of concentration 
rience. 


Psychological ef- 
camp expe- 
NIMH—$7,776 


Berkowitz, E. C. 
ment of Zoology. 


(PM) Depart- 


*NINDB 


Whitney, J. E. (PD) Department 
of Physiological Chemistry. 
*NCI 


Voas, R. B. (PD) Department of 


Anatomy. 


*NIMH 





University of Southern California 


Drury, D. R. Effect of insulin on 
glucose metabolism. 
NIAMD—$6,696 
Butt, E. M., and Kessel, J. F. 
Pathogenesis of Coccidioides immi- 
tis and Cryptococcus neoformans. 
NMI—$13,932 


Visser, D. W. Metabolism of uri- 


dine and cytidine. 
DRG—$3.780 


Ware, A. G. Factors involved in 
the inception of blood clotting. 
DRG—$6,500 
Benson, S. W. Properties and 
structure of solid proteins. 
DRG—$8,500 
Baker, R. F. Reaction of metals 
with liver and other tissues. 
DRG—$5,076 
Bernick, S. Electron microscopy 
of dental tissues. 
DRG—$4,500 
Drury, D. R. Causal mechanism 
in experimental hypertension. 
NHI—$17,500 
Hyman, C. Vascular permeability 
and filtration. 
NHI—$8,991 


Martin, H. E. Movement of body 
magnesium in heart disease. 
NHI—$5,000 


Moore, F. J. Biochemical basis of 
adrenocortical therapy. 

NHI—$27,850 

Butt, E. M. Spectrography of 

metals in purpura and the anemias. 

NHI—$8,719 


Oakland 


Highland-Alameda County Hospital 
Kinsell, L. W. Studies in lipid 

metabolism. ‘ 
NHI—$20,000 


Pacific Grove 
Stanford University 
Brokaw, A.D. (PD) Department 


of Microbiology. 
*DRG 


Pasadena 


California Institute of Technology 
Lucas, H. J. Coordination reac- 

tions of organic carcinogens. 
NCI—$6,000 


Public Health Reports 














Campbell, D. H., Niemann, C. G., 
and Pauling, L. Types, ratios, and 
behavior of blood proteins. 

DRG—$35,000 

Borsook, H., and Dubnoff, J. W. 
Transmethylation mechanisms in 
animal tissues. 

DRG—-$10,789 


Van Harreveld, A. The nature of 
Leao’s spreading depression. 
DRG—$4,968 


Pauling, L., and Corey, R. B. X- 
ray diffraction studies of protein 
molecule. 

DRG—$19,980 


Borsook, H. Biological synthesis 
of protein using isotopes. 
DRG—$20,153 





Campbell, D. H. Electron mi- 
croscopy of erythrocytes. 
NHI—$9,720 


Spiegel, M. (PD) Department of 
Biology. 


*DRG 
Holden, J. T. 


of Biology. 


(PD) Department 


*DRG 


Landman, O. E. (PD) Depart- 
ment of Biology. 


*NCI 
San Diego 


Rees-Stealy Medical Research Foun- 
dation 
Stimmel, B. F. 
natural estrogens. 


Metabolism of the 


NCI—$5,000 


San Francisco 


Mt. Zion Hospital 
M., 


Cholesterol 


Friedman, and Rosenman, 


R. H. 


thyroid disorders. 


metabolism in 


NIAMD—$12,500 


Leeds, S. E. Blood circulation 
with use of mechanical heart. 
NHI 


San Francisco State College 
Zaiman, H. Immunological stud- 
ies on Trichinella spiralis. 
NMI—$4,050 





$10,838 


Stanford University 
Maumenee, A. E. Physiopathol- 
ogy of cornea and corneal grafts. 
NINDB—$16,200 
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Hinshaw, H. C. Drugs in treat- 
ment of tuberculosis. 
NMI—$18,252 
Kaplan, H. S. Induction of tu- 
mors by roentgen irradiation. 
NCI—$18,000 
University of California 
Way, E. L. Basic amines of ther- 
apeutic interest. 
DRG—$6,372 
Page, E. W. Chemical factors in 
pregnancy toxemia. 
NHI—$5,800 
San Jose 


Laboratory of Criminalistics 


Bradford, L. W. 


organic poisons. 


Detection of 


DRG—$6,900 


Santa Barbara 


Santa Barbara Botanic Garden 


Walters, M. S. Spontaneous chro. 
mosome breakage in Bromus hybrids. 
NCI—$4,700 
Stanford 
Stanford University 

Cohn, R. 

liver. 
NIAMD—$8,850 
Luck, J. M. of 

normal and neoplastic tissue. 
NCI— $24,946 


Mutagenic ef- 


Nucleoproteins 


Danforth, C. H. 


fects of nitrogen mustards in 
mouse, 
NCI—$7,236 
Carnes, W. H. Cellular nucleic 
acid content of thymus. 
NCI— $4,589 
Griffin, A. C. 


carcinogenesis. 


Nitrogen mustards 


NCI—$432 
Perkins, D. D. Physiological ge- 
netics of pathogenic fungi. 
NMI—$3,500 
Greulich, W. W. Development of 
the human corpus luteum. 
DRG—$3,618 
Tatum, E. L. of 
amino acids and sterols. 
DRG—$10,260 
Gray, D. J. Prenatal development 
of the human hand. 


Biosynthesis 


DRG—$6,407 


Arterialization of the | 


the | 


Kirkman, H. Intraepithelial ar- 
gyrophile cells and mucosal nerve. 

DRG—$2,268 

Rantz, L. A. Streptococcal infec- 

tion and rheumatic fever in children. 

NHI—$10,000 


Rather, L. J. Hypertension and 
lesions after renal constriction. 
NHI—$3,931 
Grant, R. Effect of bacterial pyro- 
gens on renal circulation. 
NHI—$7,099 


Adjustment problems 


Stolz, L. M. 


of children born during the war. 


NIMH—$7,776 
Bradshaw, L. J. (PM) Depart- 


ment of Bacteriology. 
*NMI 


Miller, J. H. 
of Biology. 


(PB) Department 
*NCI 


COLORADO 


Denver 


University of Colorado 
Clapper, W. E. Distribution and 
activities of lactobacilli in saliva. 
NIDR—$5,648 
Dressler, S. H. Specific therapy 
in childhood tuberculosis. 
NMI—$3,672 
Washburn, A. H. Individual dif- 
ferences in growing human beings. 
DRG—$28,500 
MacKenzie, C. G. Metabolism of 
single carbon compounds. 
DRG—$14,850 
Holmes, J. H. ACTH and corti- 
sone and acid-base and water me- 


tabolism. 


DRG—$4,835 


Smith, S. W. Hypothalamic neu- 


| rosecretory material. 


DRG—$8,589 


Goldensohn, E. S., and Shy, G. M. 
Functional and anatomical studies of 


| amygdala. 





DRG—$12,000 


Florio, L. Etiology of rheumatic 
fever. 
NHI—$10,600 


Blount, S. G., and Swan, H. Pul- 
monary circulation in heart disease. 
NHI—$9,990 
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Maaske, C. A., 


vascular use. 
NHI—$10,000 


Ranney, R. E. Actomyosin in the 
myocardia in cardiac failure. 


and Swan, H. | 


Miniature pressure probe for intra- | 


| 


NHI—$1,728 | 


Busse, E. W. Effect of aging upon 
the central nervous system. 


NIMH—$7,532 | 


Bohr, V. C. (PD) Department 
of Physiology. 

*NHI 

Sagik, B. P. (PD) Department 


of Biophysics. 


Gardner, W. U. Hormonal imbal- 


ances in abnormal growths. 
NCI—$10,713 


Bunting, H. Histochemistry of 
neoplasia. 


NCI—$900 

Van Wagenen, G., and Gardner, 
W. U. Tumorigenesis of the ovary. 
NCI—$13,000 


Trentin, J. J. Experimental tu- 


morigenesis in mammary gland. 


NCI—$2,400 


Van Eck, G. J. Effects of X-ray 


| treatment on the monkey ovary. 
NCI—$9,000 


*NMI | 
CONNECTICUT 
Hartford 
Institute of Living 
Pribram, K. H. Physiological 


and behavioral effects of temporal 


lobe lesions. 


NIMH—$10,530 


Middletown 


Wesleyan University 
Caspari, E. Immunology of gene- 
controlled substances. 
DRG 
Cochrane, V. W.  Dissimilation 
of carbohydrate by microorganisms. 
DRG—$5,837 


$6,966 


New Haven 


Yale University 
Klatskin, G. Tocopherol and bili- 
rubin in liver disease. 
NIAMD—$7,989 


Paul, J. R. Antibody studies in | 
| cardiac surgery. 
NIAMD—$7,560 | 


rheumatoid arthritis. 


Erslev, A. J. 
of erythropoiesis. 
NIAMD—$4,914 


Bondy, P. K. Growth hormone | 


and carbohydrate metabolism. 
NIAMD—$7,333 
Bondy, P. K. Rate of release of 
adrenal cortical steroids. 
NIAMD—$6,329 
Long, C. N. H. Mechanism of 
secretion of ACTH. 
NIAMD—$15,000 
Robinson, F. Physiological path- 
ogenesis of epilepsy. 


NINDB—$9,720 
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: 
Humoral regulation | 


Nuclear and 


related to 


Hoberman, H. D. 
cytoplasmic proteins 
mitosis. 


NCI—$4,104 | 


Peters, J. P. 
and lipids of the serum. 
DRG 


Duran-Reynals, F. The 
chyme in natural resistance to in- 


-$11,016 


mesen- 


fection. 


DRG—$16,200 


Forbes, T. R. 
metabolism of progesterone. 
DRG- 


Physiology 


-$4,725 
Simmons, L. W. Survey of areas 
and methods of research in nursing. 
DRG—$23,051 

Racker, E. Pathways of aldehyde 


metabolism. 


Precipitable iodine | 





(PM) Department of 
Medical Botany. 


Cowan, N. 

*NCI 

De Serres, F. (PM) Department 
of Medical Botany. 

*NCI 

Dorais, J. N. C. (PM) Depart- 


ment of Physiological Chemistry. 
*DRG 
Jakoby, W. B. (PM) Department 


of Microbiology. 


*NMI 
Kern, M. (PM) Department of 
Microbiology. 
*DRG 
Kohn, M. (PD) 
*NIMH 


Leder, I. G. (PD) Department 
of Physiological Chemistry. 
*DRG 


Light, A. (PM) Department of 


| Physiological Chemistry. 


and | 


DRG—$11,040 | 


Peters, J. P. Adrenal cortex on 
water and electrolyte metabolism. 
NHI—$5,072 
Glenn, W. W. L. Experimental 
NHI-—$5,000 
Gray, F. D. Pulmonary circula- 
tion in congestive heart failure. 
NHI—$7,700 
Beeson, P. B., and Bennett, I. L. 
Bacterial endotoxins and acquired 
resistance. 
NHI—$13,197 
Mental health ef- 
maternity 


Jackson, E. B. 
fects of “rooming-in” 
wards. 

NIMH—$37,047 

Redlich, F., and Hollingshead, A. 
Relationship of social structure to 
psychiatric disorders. 

NIMH—$25,758 


| 
| 
| 


| 


*NCI 

Rickenberg, H. (PM) Depart- 
ment of Microbiology. 

*DRG 


Mycek, M. J. (PM) Department 
of Physiological Chemistry. 
*DRG 
Tabachnick, I. (PM) Depart- 
ment of Pharmacology. 
*NCI 
Brightman, M. W. (PM) Depart- 
ment of Anatomy. 
*NINDB 
De la Haba, G. L. (PD) Depart- 
ment of Physiological Chemistry. 
*NIAMD 


Girardi, A. J. (PD) Department 


of Medicine. 
*NMI 


New London 


Connecticut College 


Goodwin, R. H. Oat root organic 
substances that affect growth. 
NCI—$5,500 


Storrs 


University of Connecticut 
Boettiger, E. G. Neuromuscular 
mechanisms. 


Shannon, J. E. 
ment of Zoology. 


Public Health Reports 











DISTRICT OF COLUMBIA 
Washington, D. C. 


Carnegie Institution of Washington 
Hershey, A. D. Growth and in- 
heritance in bacteriophage. 
NMI—$9,000 
Kaufmann, B. P. Changes in- 
duced in the cell by irradiation. 
DRG—S$S8.863 


George Washington University 
Roe, J. H. Metabolism of pen- 
toses. 


DRG— $4,035 


Leese, C. E. Mechanism of pro- 
tective action of ascorbic acid. 
DRG—$6,500 
Evans, J. M. Liver dysfunction in 
congestive heart failure. 
NHI—$13,699 
Blades, B. Restoration of blood 
vessels, 


NHI—$11,005 


Blades, B. Reconstruction of the 
aortie arch. 
NHI 





Way, J. L. 


Pharmacology. 


(PM) Department of 
*NCI 


Georgetown University 
Forster, F. M. 
ies of multiple sclerosis. 
NINDB 
Fazekas, J. F. Cerebral circula- 
tion and metabolism in the aged. 
NHI—$12,312 
Harvey, W. P. Reproduction of 
heart sounds and murmurs. 
NHI—$4,249 
Stohlman, F. (PD) Department 
of Hematology. 
*DRG 


Howard University 
Toro, R. A. Variation and aller- 
genicity of fungi. 
NMI—$7,900 
Harden, K. A. Chronic pulmo- 
nary disease and cardiac function. 
DRG—$3,594 
Hawthorne, E. W. Cardiac and 
renal function in renal hypertension. 
NHI—$7,828 





Leonard Wood Memorial 
Doull, J. A. Clinical evaluation 
studies in leprosy. 
NMI—$13,500 
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Cytochemical stud- | 


$10,000 





$10,249 | 


National Academy of Sciences 
Deignan, S. L. Medical sciences 
information exchange. 
DRG—$20,000 


FLORIDA 
Coral Gables 


University of Miami 
Lane, C. E. Planktonic pigments 
and vitamin A. 


DRG—$6,948 
Gainesville 
University of Florida 
Ray, F. E. Localization of S* 


compounds in tumors. 
NCI—-$7,900 
Ray, F. E. Experimental gastric 
cancer, 
NCI—$13,280 
Calaway, W. T. Biology of sew- 
age filtration through sand. 


Cation exchange in 


Hunter, F. R. 


| erythrocytes. 


NMI—$13,899 


Phelps, E. B., and Hendrickson, E. 
Rapid strength determina- 
tion. 


sewage 


DRG—S$S,690 


Gregg, J. H. The slime mold 


Dictyostelium discoideum. 
DRG 


(PD) Department 


$3,304 


Harlan, W. H. 
of Gerontology. 
*NIMH 


Colgan, C. M. (PM) Department 


| of Psychology. 





*NIMH 


Miami 


DRG—$7,584 


Ziegler, A. W. Zygote germina- 
tion in the Saprolegniaceae. 
DRG 


(PM) Department 


$3,288 


Kelley, G. G. 
of Chemistry. 
*DRG 


GEORGIA 
Athens 


University of Georgia 
Foster, J. W. Chemical fraction- 
ation of Brucella species. 


NMI—$3,510 
Atlanta 
Emory University 
Ginder, D. R. Viruses and tu- 
mors. 
NCI—$13,176 


Foraker, A. G. Quantitative 
technics in cancer cell counts. 
NCI 


Cell-nuclear meas- 


SY.U6S 


Foraker, A. G. 

urements in cancer diagnosis. 
NCI 

Sheldon, W. H., and Heyman, A. 

Fluorescent antibody studies on cell 


$4,666 


| spirochaetes. 


Mt. Sinai Hospital of Greater Miami | 


Lev, M. Pathology of the auric- 
uloventricular musculature. 
NHI—$4,428 
University of Miami 
Scheinberg, P. Studies on cere- 
bral blood flow. 
NHI—$14,000 


Tallahassee 


Florida State University 
Walborsky, H. M. The synthesis 
of fluorinated amino acids. 
NCI—$4,981 
Short, R. B. Cytology of Schisto- 
soma douthitti. 
NMI—$4,677 


Frieden, E. Metabolic changes in- 
volved in metamorphosis. 
DRG—$5,000 


NMI—-$12,620 


jJ., and Fitzhugh, 
Treatment of renal electro- 


Merrill, A. 
F. W. 
lyte problems. 


NHI 


$22,856 


Weens, H. S. X-ray motion pic- 
tures of heart and vessels. 


NHI—$6,000 


Heyman, A., and Patterson, J. L. 
Effects of vasodilators upon cerebral 
circulation. 


NHI—$10,000 


Georgia Institute of Technology 
Dalla Valle, J. M. Effect of chem- 
ical vapors on bacteria. 


NMI—$17,982 
Morehouse College 
Birnie, J. H. Studies in water 
metabolism. 
NIAMD—$7,000 
Augusta 


University of Georgia 
Hamilton, W. F. Physiological 
and clinical cardiovascular studies. 
NHI—$23,000 
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ILLINOIS | 


Carbondale 
Southern Illinois University 
Lindegren, C. C. Adaptive en- 
zymes in genetically defined yeasts. 


NCI—$5,000 | 


Chicago 
American Meat Institute Foundation 
Niven, C. F., Jr. 
the food-poisoning staphylococcus. 
NMI—$5,400 


Metabolism of 


Chicago Medical School 
Davidsohn, I. Antibodies in ani- 
mals with cancer. 
NCI—$14,148 


Koenig, H. 
tein in developing nerve cells. 
DRG—$5,200 
Gaberman, P. Effect of heart 
failure on body fluid composition. 
NHI—$5,508 


Study of nucleopro- 


Illinois Institute of Technology 


Roush, A. H. Enzymatic 
tions with S8-azapurines. 
NCI—$4,718 


reac- 





Institute for Juvenile Research 
Darrow, C. W. Electroencephalo- 
graphic phase relationships. 
NIMH—$4,700 


Institute for Psychoanalysis 

Alexander, F., and French, T. M. 
Relation of psychodynamic factors 
to specific organic diseases. 

NIMH—$14,439 

La Rabida Jackson Park Sanitarium 

Benditt, E. P., and Dorfman, A. 
Effect of hormones on capillary 
permeability. 


NHI—$14,935 


Loyola University 

Mariella, R. P. 
ganic polynitriles for cancer chemo- 
therapy. 


Synthesis of or- 


NCI—$5,724 


Mulder, A. G. Metabolism of 
heart in experimental heart failure. 
NHI—$19,099 

Michael Reese Hospital 
Cohn, C. Influence of 


metabolic processes. 
NIAMD—$3,888 


diet on 


Guterman, H. S. Metabolism of 
progesterone. 





DRG—$6,264 
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Singer, K. Abnormal hemoglobins 
in hemolytic syndromes. 
DRG 





Kaplan, A. Identification of lipo- 
tropic factor of pancreas. 
DRG—$3,132 
Katz, L. N., Silber, E. N., and 
Graham, G. R. Origin, diagnosis 
and treatment of heart diseases. 
NHI—$15,120 
Katz, L. N., Stamler, J., Rodbard, 
S., and Pick, R. Experimental 
atherosclerosis. 
NHI—$16,812 


L, N., Rodbard, S., and 
Effect of work load 


Katz, 
Graham, G. R. 
on heart action. 

NHI—$13,068 


Stamler, J., Rodbard, S., and Katz, 
L. N. Regulation of salt-water ex- 
changes in hypertension. 


NHI—$15,000 


Northwestern University 
Freeman, S., Estimation of ste- 
roids in body fluids. 
NCI—$13,878 


Hill, W. T. Inhibition of chemi- 


cal carcinogenesis, 
NCI—$13,150 


Wells, J. A. Mechanism of action 
of bacterial pyrogens. 
NMI—$4,000 


Perry, H. T. 
of Orthodontia. 


(PD) Department 


*NIDR 

Schwartz, N. B. (PD) Depart- 
ment of Physiology. 

*DRG 


Hein, R. R. 


Biology. 


(PM) Department of 
*NCI 


Presbyterian Hospital 
Hass, G. M. Differential decom- 
pression cytolysis of tissues. 
NCI—$7,668 
Hass, G. M. Transplantation of 
tissues. 


DRG—$14,000 


University of Chicago 
Rothman, S. Studies on diseases 
of connective tissue. 
NIAMD—$2,786 
Weiss, P. A. Growth and func- 
tion of nerves. 
NINDB—$8,000 


$5,300 | 








Vertebrate visual sys- 


Polyak, S. 
tem. 
NINDB—$5,000 


Raper, J. R. Directed mutations 
in schizophyllum. 


NCI—$7,000 


Rasmussen, T. Local use of beta- 
emitting isotopes in the brain. 
NCI—$8,000 
Blayney, J. R. The effect of water 
fluoridation on dental caries. 
NIDR—$19,478 
Koser, S. A. Oral lactobacilli and 
dental caries. 
NIDR—$3,800 
Lester, T. W., and Loosli, C. G. 
Nature of air-borne infection and its 
control. 
NMI—$18,997 
Taliaferro, W.., Moulder, 
J. W. Immunology and biochemis- 
try of malarial parasites. 
NMI—$7,668 


and 


Ebert, R. H. Sensitivity and bac- 
teriostasis in tuberculosis. 
NMI—$13,500 
Loosli, C. G. Spread of Histo- 
plasma capsulatum in nature. 
NMI—$14,999 
Lewert, R. M. Histochemical and 
cytochemical studies of parasites. 
NMI—$8,316 
Dack, G. M. Microorganisms as- 
sociated with gastroenteritis. 
NMI—$6,411 
Bloom, W., and McLean, F. C. 
Studies on the histophysiology of 





bone. 


DRG—$11,800 


Anker, H. S. Mechanisms related 
to fatty acid synthesis. 
DRG—$13,888 
Dragstedt, L. R. Vagotomy in 
treatment of peptic ulcer. 
DRG—$21,060 
Gomori, G. Methods for identifi- 
cation of tissue enzymes. 
DRG—$4,395 
Schweigert, B. S. Metabolism of 
tryptophan and nicotinie acid. 
DRG—$3,240 
Bloch, K. The enzymatic synthe- 
sis of glutathione. 
DRG—$7,884 


Tschirgi, R. D. Neuroglia func- 
tion. 


DRG—$5,000 


Public Health Reports 








ID 


of 


of 








Wissler, R. W. Pathology of acute 
lipid, dietary imbalances. 
DRG—$7,000 
Vennesland, B. Pyridine nucleo- 
tide dehydrogenase action. 
DRG—$6,500 
Alving, A. S., and Pullman, T. N. 


Kidney function in normals and hy- | 


pertensives, 
NHI—$8,359 
Bay, E. B., and Adams, W. E. 
Indications for techniques of valvu- 
lotomy. 
NHI—$5,000 
Rashevsky, N. Mathematical bi- 


ology of circulation. 
NHI—$6,220 


Hess, R. D., Abegglen, J., and | 


Handel, G. Transmission of psy- 
chological characteristics from par- 
ent to child. 

NIMH—$9,854 


Fox, M. S. (PD) Department of 


Radiology. 
*NMI 
Burstone, M. SS. (SP) Depart- 
ment of Anatomy. 
*NIDR 
Mandeles, S. (I’M) Department 


of Biochemistry. 


*DRG 
Perry, R. P. (PB) Department 
of Biophysics. 
*NCI 
Roth, I. (PM) Department of 
Psychology. 
*NIMU 
Johnson, W. H. (PM) Depart- 
ment of Physiology. 
*NHI 


Kalan, E. B. 


of Biochemistry. 


(PM) Department 


*NMI 


Macey, R. I. 
of Biostatistics. 


(PM) Department 


*NHI 
Ochs, S. 


Physiology. 


(PM) Department of 


*NIMH 


Rasch, E. M. (PD) Department 
of Medical Botany. 
*NCI 
Wolff, G. L. 
of Zoology. 


(PM) Department 


*NCI 
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Butler, W. L. 
of Biophysics. 


(PM) Department | 


*NCI] 


University of Mlinois 
Gerard, R. Basic studies on cere- 
bral palsy. 


NINDB—$12,030 | 


Hellebrandt, F. A. Research upon 
rehabilitation curriculums. 
NINDB—$11,583 


Schour, I. Study of odontome 
formation. 
NCI—$9,828 | 
Ivy, A. C. Dyes which differen- | 


tially stain gastric mucosa. 
NCI—$4,790 
Grant, R. Growth pattern of the 


gastric mucosa. 
NCI—$3,800 


Winzler, R. J. Resistance of 
leukemias to folic acid antagonists. 
NCI—$12,000 | 
Kirschbaum, A. Susceptibility of 
mice to carcinogenic agents. 
NCI—$3,672 | 
Kirschbaum, A. Induction of leu- 
kemia and experimental therapy. 
NCI—$7,250 | 
Facial growth. 
NIDR—$3,219 


Greater sensi- 


Sarnat, B. G. 


Shaughnessy, H. 

tivity in neurotropic virus isolations. 

NMI—$7,041 

Schour, I. Histopathology of gin- | 
giva in systemic disease. 

DRG 





$9,936 


Vermeulen, C. W. 


biliary calculi. 


Urinary and 





DRG—$7,000 


Krakower, C. A. Antigenic and 
chemical qualities of renal glomeruli. 
DRG—$14,206 


Kark, R. M. Electrolyte changes 
in protein anabolism. 
DRG—$8,000 


Everson, T. C. Nutrition follow- 
ing total gastrectomy. 
DRG—$5,446 


Schiller, A. A. Factors affecting 
vascular permeability. 
NHI—$5,967 


Wakerlin, G. E. Mechanism of 
experimental hypertension. 
NHI—$20,000 | 





Hass, G. M. Isolation and charac- 


terization of heart myofibrils. 
NHI—$7,992 


Hass, G. M. Effect 
cholesterolemia on vascular disease. 
NHI—-$7,452 


of hyper- 


Kark, R. M. Capillary 
bility in relation to edema. 
NHI 


permea- 


$15,641 


Kirschbaum, A. Genetic factors 


Pa oF 
in induced glomerulonephritis. 


NHI 


Maher, F. T., and Nedzel, A. J. 
Gastro-duodenal pH and motility in 


$5,000 


hypertension. 
NHI 


$3,240 


Manfredi, R. A. 
ment of Physiology. 


(PD) Depart- 


*NHI 


Individual 
Huggins, C. Preparation of radio- 
active compounds B and F, 
NIAMD—$19,800 


Evanston 


Northwestern University 
Laufman, H. Surgical measures 
in ascites, 


NIAMD—$8,000 


Watterson, R. L. Cell lineage of 
cell strains within the neural tube. 

NINDB—S$6,048 

Fosdick, L. S. pH, lactate, and 

lactic acid in dental plaques. 

NIDR—$4,482 

Grodins, F. S., and Gray, J. S. 

Regulation of pulmonary ventilation. 

DRG—$12,000 


Zeller, E. A. Degradation of 
amines in tubercle bacilli. 

DRG—$9,000 

Basolo, F. Steric hindrance of 


chelating groups. 
DRG—S$8,343 


a 

Letsinger, R. L., and Pitts, J. N. 

Photochemical processes of biochem- 
ical interest. 


DRG—$6,500 


and Donovan, 


Jarabak, J. R., 


R. W. Neurophysiology of jaw 
muscles, 

DRG—$9,162 

Winch, R. F. A _ study of the 


theory of complementary needs. 
NIMH—$12,266 
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Resnik, R. A. 
of Chemistry. 


Peticolas, W. L. (PM) Depart- 
ment of Chemistry. 
*DRG | 


Ktsanes, T. (PM) Department of 


Sociology. 
*NIMH 


Urbana 


University of Illinois 


Tracy, P. H. Effect of high tem- | 


peratures on milk and cream. 
DRG—$6,190 


Carter, H. E. 
plant and animal tissues. 
DRG 


Fraenkel, G. Nutrition of insects. 


DRG--$7,560 


Decker, G. C. 
ance to insecticides. 


DRG—$10,800 | 


Henderson, L. M. Concentration 
of free amino acids in tissues. 
DRG—$4,924 


Nalbandovy, A., and Moore, W. W. 
Effect of uterine distension on pi- 
tuitary gland. 

DRG—$5,680 


Cattell, R. B. Hereditary and 
environmental factors in children’s 
personality. 

NIMH—$24,772 


Kirk, S. A. 
mentally handicapped children. 
NIMH—$28,910 





Kummerow, F. A. Biology of food 
emulsifiers and softening agents. 


: NIAMD—$6,000 | 


Thomas, L. J. Comparative study 
of diphyllebothrium. 


NMI—$3,155 | 


Levine, N. D. 
zoan viruses. 
NMI—$5,897 


Crespi, H. L. 
of Chemistry. 


*NHI 

Streisinger, G. (PM) Depart- 
ment of Bacteriology. 

*NMI 
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(PD) Department | 


*NINDB 


Inositol lipides of | 


$9,646 | 


House fly resist- | 


Preschool training for 


Search for proto- 


(PB) Department 


INDIANA 


Bloomington 

| Indiana University Foundation Re- 
search Division 

Day, H. G. Enzymatic conversion 


of carotene to vitamin A. 
DRG—$500 


Freeman, L. W. 

cular occlusion in the spinal cord. 

NINDB—$11,000 

Schlaegel, T. F., Jr. Liebman ef- 
fect in binocular perception. 

NINDB—$6,042 

Murray, R. G. Pure culture of 

| normal and malignant epithelium. 

NCI—$3,294 

Summers, W. A. Growth require- 


| ments of Toxoplasma gondii. 
NMI—$3,564 


Lafayette 


Purdue University 

Doyle, L. P. 

| teristics of rheumatoid disease. 

Yall, I. (PM) 
Biology. 

*NMI 


Notre Dame 


University of Notre Dame 
Campbell, K. N. Synthesis of 
| chemotherapeutic agents for cancer. 
NCI—$8,500 
Campbell, K. N. Chemotherapy 
of amebiasis and schistosomiasis. 


Effects of vas- | 


Pathological charac- 


NIAMD—$15,000 | 


Department of | development of brain size. 


NMI—$3,000 | 


Coleman, R. M. (PM) 


ment of Biology. 


Rivard, D. E. 
of Chemistry. 
*DRG 
IOWA 


Ames 


(PD) Department 


| lowa State College 

Melampy, R. M. 
sex hormone on the seminal vesicle 
| of the rat. 


Depart- | 


— 
*NMI | to behavior disorders. 


Park, O. W., and Gowen, J. W. 
Foulbrood resistance and gyrandro- 
morphism in bees. 


DRG—$4,462 

Everson, G. J. Suboptimum in- 

takes of pantothenic acid in preg- 
nancy. 

DRG—$3,996 


Des Moines 


Drake University 
Weeks, J. R. Respirometer ves- 
sel for measuring muscle activity. 
DRG—$3,618 
Iowa City 
State University of Iowa 
Janes, R. G. Cause of diabetic 
eataract. 
NINDB—$4,300 
Bodine, J. H. Physiology of em- 
bryonic cell. 
DRG—$9,180 
Sterol analogues. 
DRG—$4,500 
Kollros, J. J. Factors controlling 


Schueler, F. W. 





DRG—$3,129 
Nelson, W. O. Cytology and cyto- 
chemistry of the testis. 
DRG—$S8,000 
Brown, J. S., and Farber, I. E. 
Development of conditioned fear re- 
sponses. 
NIMH—$3,996 
Ojemann, R. H. Effect of human 
behavior classes on adjustment of 
school children. 


NIMH—$26,618 





Spence, K. W. Relation of anxiety 





NIMH—$5,778 

Richardson, R. (PD) Depart- 
ment of Bacteriology. 

*NIDR 


Bedell, G. N. (PD) Department 


| of Medicine. 


Effect of male | 


NCI—$4,044 | 


Nelson, F. E. Multiplication 
| mechanism of S. lactis  bacteri- 
ophages. 


Schlenk, F. Metabolism of pentose 
| in nucleic acids. 


| 

| 

NMI—$6,090 
| 

| DRG—$4,492 





*NHI 
KANSAS 
Kansas City 

University of Kansas 
Steegman, A. T. Brain waves 
and lesions in nervous hypertension. 
NINDB—$3,000 
Wilson, S. J. Variations in activ- 


ity of blood coagulation factors. 
NHI—$5,160 


Public Health Reports 








Si 


al 


m 


fli 


de 














Schafer, P. W. Harmonic 
sis of pulse wave forms. 


NHI—$10,800 | 


Stowell, R. E. Study of neoplasia 
by electron microscopy. 

NCI—$6,219 

Firminger, H. I. Lipoids in de- 

veloping testicular and other tumors. 

NCI—$8,000 

Stowell, R. E. Histochemical and 


cytological study of tumors. 
NCI—$15,570 


Lawrence 


University of Kansas 
Mulford, D. J. Metabolism 
rats on low choline diets. 
NIAMD-—$4,775 


of 


in 


Roofe, P. G. 
Amblystoma nervous system. 
NINDB—$7,245 


Development 


Michener, C. D. Morphology and 
ecology of culex pipiens. 
NMI—$2,943 


Downs, C. M. Rapid diagnosis of 
rickettsial diseases. 
NMI—$12,288 


Kittle, C. F., and Schafer, P. W. 
Autonomic nervous system in gastric 
secretion. 

DRG—$5,000 


Weir, J. A. 
resistance mechanisms. 
DRG—$3,600 


Barrett, H. W. Metabolism of 
thiourylene compounds. 


DRG—$4,500 


Woodard, P. H. Mechanism of 
anaphylactie shock. 


NHI— $3,150 


Mulford, D. J. Production of hu- 
man plasma for clinical use. 

NHI—$25,326 

Barker, R. G. Environmental in- 


fluence on behavior of children. 
NIMH—$18,499 


Young, W. C. Endocrinological 
determinants of behavior. 


NIMH—$14,310 


Manhattan 


Kansas State College 
Setter, D. E. (PB) Department 
of Chemistry. 
*NCI 
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analy- | 


Genetics of natural | 


j 
| 
| 
| 
| 











| 
| 


‘graphic studies of capillary 


KENTUCKY 
Louisville 


| University of Louisville 


Griswold, R. A., and Schoen, A. M. 
Surgical treatment of peptic ulcer. | 
DRG—$7,328 

Brodsky, W. A. Renal factors in 
electrolyte economy. 
DRG—$9,240 

Walker, S. M. Influence of meta- 


bolic products upon muscle response. 
NHI—$5,635 | 


LOUISIANA 
Baton Rouge 


Louisiana State University 
Werner, H. J. Microradio- | 
func- | 
tion. 
DRG—$7,000 | 


Goss, C. M. 
malian heart. 


Embryology of mam- | 


NHI—$5,400 


Burdette, W. J. Metabolism of 
C™-labelled compounds. 


NHI— $5,972 


Durlacher, S. Coronary artery 
lesions in sudden death. 
NHI—$8,000 


New Orleans 


Louisiana State University 
Barber, A. N., and Ronstrom, 
G. N. Development of the human 
visual pathway. | 
NINDB—$3,656 
Burdette, W. J. Tumors and mu- 


tations in Drosophila. 
NCI—$10,000 | 


Holmar, R. L. Pathogenesis of 


arterial lesions. 
NHI—$3,618 


Tulane University 

Goldsmith, G. A. 
vitamins in human nutrition. 

NIAMD—$30,132 | 


Transport 


The B group of 


and | 


Turner, R. H. 
metabolism of lipids. 
NIAMD—$16,783 


Hodes, R. Somatic motor re- 


| sponses. 


NINDB—S$S8,500 


Dunlap, C. E. Histochemical lo- | 
calization of respiratory enzymes. 


NCI—S$8,872 | 


Baillif, R. N. Study of reticulo- 
endothelial reactive mechanisms. 
NCI—$6,000 
Fox, J. P. Rickettsial disease 
study project. 
NMI 
Kilbourne, E. D. Effect of steroids 


m infectivity of viruses, 


$20,627 


NMI—$10,000 

Hodes, R. Normal and altered 
neurons. 

DRG—$7,000 


Farber, E. Ethionene as a meta- 
bolic antagonist of methionene. 
DRG—S$6,070 
Faust, E. C. The pathogenicity 
of Endamoeba histolytica, 
DRG 
Reed, A. F., and Kirgis, H. D. 
Autonomic nervous system studies, 
NHI—$6,000 


Response of cardio- 


$3,979 


Burch, G. E. 
vascular system to warm climates. 
NHI—$18,997 
Kurnick, N. of 
kidney in heart failure. 
NHI—$16,500 
Schales, O. The role of enzymes 
in human red cell preservation. 
NHI—$13,500 
Sprague, C. C. Studies 
blood cells and platelets. 
NHI 


(PD) Department 


Histochemistry 


on red 


$9,044 


Gillen, H. W. 


of Psychiatry. 


*NINDB 
Sabshin, M. (PM) Department 
of Psychiatry. 
*NIMII 
MAINE 


Bar Harbor 
R. B. Jackson Memorial Laboratory 


Runner, M. N._ Studies 
monal balance and abnormal growth. 
NCI—$30,890 


in hor 


Kaliss, N. Normal and neoplastic 

tissue antigens as affecting tumors. 

NCI—$7,500 

Scott, J. P. Social and hereditary 

factors in nervous instability. 

NIMH 

King, J. A. (PD) Department of 

Abnormal Psychology. 


$9,288 


*NIMH 

Fortiter, R. H. (PD) Depart- 
ment of Psychology. 

*NIMH 

1049 





MARYLAND 


Baltimore 


Baltimore City Hospital 
Rogers, R. S. Salt and water 
metabolism in heart failure. 
NHI—S$15,000 
Rogers, R. S. Physiological as- 
pects of aging. 
NHI—$15,000 
Johns Hopkins University 
Bard, P. Comparative physiology 
of brain. 
NINDB—$9,990 


Crowe, S. J. Prevention of deaf- 
ness by irradiation. 

NINDB—$20,433 

Kuffler, S. W. 


ual system. 


Physiology of vis- 


NINDB—$12,069 

Woods, A.C. Etiology and treat- 
ment of uveitis. 

NINDB—$9,990 


Walker, A. E. 
tic activity. 


Subcortical epilep- 


NINDB—$10,000 


Kuffler, S. W. Mammalian small- 
nerve system, 

NINDB—$9,990 

Hahn, R. D. 

optic atrophy. 


Syphilitic primary 


NINDB—$10,042 


Gey, G. O. Studies on cultured 
normal and malignant cells. 
NCI—$24,987 
Morgan, R. H. Amplification of 
X-ray fluoroscopic screens. 
NCI—$14,678 
Friedenwald, J. Histochemical 
studies on ocular tissues. 
NCI—$6,156 
Mirick, G. S. Effect of urethane 
on susceptibility to viruses. 
NCI—$7,857 
Bang, F. B. Role of filterable 
particulates in mammary cancer. 
NCI—$3,510 
Moore, J. E. Studies in the etiol- 
ogy of syphilitic infection. 
NMI—$15,000 
Marshall, E. K., Jr. Antibiotics 
and chemotherapeutic agents. 
NMI—$13,824 
Ward, T. G. Characterization of 
agents of the common cold. 
NMI—$17,496 





Follis, R. H. 
tissue responses to antigens. 
NMI—$2,916 
Bang, F. B. Factors influencing 
the growth of viruses. 
NMI—$8,375 
Comparative 
species-com- 


Rozeboom, L. E. 
biology of mosquito 
plexes. 

NMI—$3,402 


Cort, W. W. Trematode life cycles 


| and diseases, 


NMI—$2,970 


Turner, T. B. Biology of spiro- 


| chetal infections. 


NMI—$28,944 


Barnes, F. W. Protein response 


| . . 
| to chemical stimulus. 








DRG—$14,000 


Glass, H. B. Action of mutagenic 
agents on Drosophila females. 
DRG—$3,499 
Gryder, J. W. The chemistry of 
condensed phosphates, 
DRG—$4,217 


Blalock, A. Otis, A. B., and Bahn- 
son, H. T. Congenital and acquired 
heart disease. 

NHI—$11,997 





Baker, B. M. _ Ballistocardiog- 
raphy in heart disease. 
NHI—$12,000 
Milnor, W. R.  Vectorcardiog- 
raphy. 


NHI—$21,665 


Andrus, E. C., and Marshall, J. M. 
Mechanical and electrical properties 
of myocardium. 

NHI 





$10,784 


Magladery, J. W. Physiology of 
central nervous system. 
NHI—$6,998 


Richter, C. P. 
monary edema. 


Experimental pul- 


NHI—$7,000 


Richter, C. P. 


havior cycles. 


Physiology of be- 


NIMH—$6,912 


Burton, R. M. 
of Radiobiology. 


(PM) Department 


Specific metabolic 





*NHI 
Pullman, M. E. (PM) Depart- 
ment of Biology. 
*NCI | 


University of Maryland 


Figge, F. H. J. 
induced melanomas in axolotls. 
NCI—$810 


Physico-chem- 


Spontaneous and 


Amberson, W. R. 
istry of muscle cells. 
DRG—$6,973 


Uhlenhuth, E. C. Anatomy of the 


pelvis. 
DRG—$4,700 
Fisher, R. S. Blood 
barbiturate analyses. 


and tissue 


DRG—$3,924 


Schmidt, E. G. Significance of 
the aromatic acids in human urine. 

DRG—$3,240 

Krantz, J. C., Jr. Effect of vaso- 

dilators on metabolism of arteries. 

NHI—$5,500 

Brown, R. E. (PM) Department 

of Pharmacology. 
*NHI 


Catonsville 


Spring Grove State Hospital 
Dyrud, J. E. (PD) Department 
of Psychiatry. 
*NIMH 


MASSACHUSETTS 
Amherst 


University of Massachusetts 
Neet, C. C., and Feldman, R. S. 
Effect of electro-convulsive shock on 
psychological functions. 
NIMH—$5,715 


Boston 


Boston Dispensary 
Steckerl, F., and Schmidt, G. 
Ribonucleases in tumor cells. 
NCI—$6,150 
Thannhauser, S. J., and Schmidt, 
G. Enzymes of the central nervous 
system. 





DRG—$9,500 


Boston Lying-in Hospital 
Romney, S. L. Maternal and fetal 
placental circulation. 
NHI—$10,000 


Boston University 
Lassek, A. M. Afferent systems 
and motor function. 
NINDB—$7,560 


Wilkins, R. W. Hemodynamics 
in health and hypertension. 
NHI—$28,004 


Public Health Reports 








tir 


mi 


of 


of 


me 


me 


nu 











White, C. W. Resuscitation of ar- 
rested heart. 
NHI—$7,500 


Wyman, L. C. Peripheral circula- 
tion in adrenal imbalance. 
NHI- 


Bandler, B., Kaufman, I. C., and 
Malamud, W. Emotional factors in 
epilepsy. 


-$5,000 


NIMH—$19,750 


Goldman, R. F. 
ment of Biology. 


(PM) Depart- 


*NCI 


Semon, R. G. 
of Psychology. 


(PM) Department 


*NIMH 


Goldstein, N. 
of Psychology. 
*NIMH 


Brenner, R. M. 
ment of Biology. 


(PM) Depart- 


*NCI 
Adams, R. A. (PM) 
*NCI 
Sherman, J. D. (PM) Depart- 
ment of Biology. 
*NCI 
Children’s Medical Center 
Shwachman, H. Duodenal en- 


zymes in pancreatic insufficiency. 
NIAMD—$5,886 
Diamond, L. K. The causes and 
prevention of kernicterus. 
NINDB—$15,509 
Blout, E. R. Spectroscopy of 
nucleic acids and nucleoproteins. 
NCI—$9,990 
Ingraham, F. D. Effects of 
gamma radiation on the central nerv- 
ous system. 
NCI—$6,000 


Thomas, E. D. Factors in normal 
and abnormal marrow metabolism. 
NCI—$4,347 
Uzman, L. L. Properties of lipid 
protein complexes. 
DRG—$4,000 
Lennox, W. G. Study of epilepsy 
and related seizure phenomena. 
DRG—$21,960 
Diamond, L. K. Blood group and 
serum reference laboratory. 
NHI—$57,754 
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(PM) Department | 





Harvard University 
Sognnaes, R. F. 
chemistry of normal 

teeth. 


Histology and 
and carious 


NIDR—$6,939 


Waldo, C. M. Metabolic factors 
and tissue changes in tooth move- 


ment. 
NIDR—$4,000 


Chatfield, P. O. Effect of drugs 
on cortical responses. 
NINDB—$5,000 
Denny-Brown, D. E. 
cerebrovascular symptoms. 
NINDB—$8,308 
Blumgart, H. L. Protoveratrine 
and renal function in hypertension. 
NHI—$9,500 
Stare, F. J., and Mann, G. V. 
Nutrition and development of vascu- 
lar sclerosis. 
NHI—$19,147 


Thorn, G. W., and Merrill, J. P. 
Studies of the artificial kidney. 
NHI-—-$16,200 
Krayer, O. Veratramine action 
on circulatory system. 
NHI—$15,499 
Thorn, G. W., and Jenkins, D. 
Pituitary and adrenal hormone 
studies. 
NIAMD—$13,517 


Snyder, J. C. Typhus fever and 
other rickettsial diseases, 
NMI—$18,859 
Mueller, J. H. Requirements for 
optimal growth of mycobacteria. 
NMI—$14,688 
Goldstein, A. Streptomycin de- 
pendence in FZ. Coli. 
NMI—$9,629 


Thimann, K. V. Biogenesis of 
anthocyanins. 
DRG—$6,015 
Hisaw, F. L. Endocrines of the 
female reproductive tract. 
DRG—$13,000 
Alexander, B. Mechanics of co- 
agulation in rare blood disorders. 
DRG—$17,797 
Lever, W. F. Fractionation of 
plasma proteins. 
DRG—$16,317 
Geyer, R. P., and Stare, F. J. 
Fat emulsion studies related to 
cancer. 
NCI—$15,000 


Transient | 





Hertig, A. T. Chemistry of troph- 
oblastic and endometrial tissues. 

NCI—$12,515 

Hertig, A. T. Pathogenesis of 

uterine cervical Squamous carcinoma. 

NCI—$2,716 

Case, R. B. (PD) Department of 

Physiology. 
*NHI 


Colodny, A. H. 
ment of Surgery. 


(PD) Depart- 


*NHI 


Goldman, R. 
of Psychiatry. 


(PM) Department 


*NIMH 


Jandl, J. H. (PD) Thorndike 


Memorial Laboratory. 
*NIAMD 


Paganelli, C. (PM) Department 
of Biophysics. 


*NHI 


Richman, J. L. 
ment of Cardiology. 


(PD) Depart- 


*NHI 


Fitting, C. (PD) Department of 
Physical Chemistry. 
*DRG 


Soffe, A. M. 
of Cardiology. 


(PD) Department 


*NHI 


Savlov, E. D. 
of Surgery. 


(PD) Department 


*NCI 

Drolette,M. (PM) Department of 
Liostatistics. 

*NIMH 

Maybury, R. H. (PD) Depart- 


ment of Physical Chemistry. 
*NCI 
Renold, A. E. (PD) Department 
of Biochemistry. 
*DRG 
Andrus, S. B. 
of Nutrition. 


(PD) Department 
*NCI 


Freymann, J. G. (PD) Hunting- 
ton Memorial Laboratory. 
*NCI 
Massachusetts Eye and Ear Infir- 
mary 
Schepens, C. L. Structure and 
properties of vitreous body of the 
eye. 


NINDB—$24,000 
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Grant, W. M. Pressure-regulating 
mechanisms in glaucoma. 
NINDB—$10,800 | 
Massachusetts General Hospital 
White, J. C. Investigation of the 
blood-brain barrier. 
NINDB—$10,535 | 
Lipmann, F., A. Carboxyl activa- 
tion in biosynthetic reaction III. 
NCI—$11,907 
Castleman, B. Cancerous cell type 
changes in endocrine glands. 
NCI—$9,672 
Meigs, J. V. Differential cell 
counts in uterine cervix cancer. 
NCI—$6,485 
Dienes, L. L. Pleuropneumonia | 
organisms in health and disease. 
NMI—$12,106 | 


New England Deaconess Hospital 
Hicks, S. P. Pathology of meta- 
bolic inhibition in nerves. 


NCI—$9,774 | 


Warren, S. Pathogenesis of the 
acute radiation syndrome. 


NCI—$11,718 


| 
| New England Medical Center 


Rogers, J. Therapy of menstrual 
disturbances in obese women. 
NIAMD—$3,500 


Selverstone, B. Study of water 


| metabolism in brain tumors. 


NCI—$16,448 


Welch, C. S. 
heart by mechanical pump. 
NHI—$12,850 


Schwartz, W. B. Relation of salt 


| metabolism to edema. 


Sweet, W. H. Cerebrospinal fluid | 


studies. | 
DRG—$4,700 


Folch, P. J. Isolation of brain pro- 
teins in native state. 
DRG—$7,208 


Butler, A. M., McDonald, F. C., 
and Parke, N. G. Publication of | 
book on Harvard Pediatric Study. 

DRG—$4,200 | 

Talbot, N. B. Effects of cortisone | 
upon growth and maturation of in- 
fants and children with chronic dis- 


eases, 
DRG—$12,000 


Raker, J. W. Intracellular elec- 


trolytes in surgical patients. 


DRG—$8,418 | 
Kunz, L. J. Analysis of the anti- | 
gens of the mumps virus. 


DRG—$10,525 
Chapman, W. P. Effects of brain 


on circulation and hypertension. 
NHI—$19,980 


Hess, H. H. (PD) Department of 
Siochemistry. 
*NIMH 


Massachusetts Memorial Hospitals 
Weinstein, L. Mechanisms of 

streptococcal infection. 

NHI—$20,000 | 


Jenson, R. (PD) Department of 


Medicine. 


*NIAMD | 


Hollander, W. 
of Cardiology. 


(PD) Department 


*NHI 
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NHI—$10,152 | 


Schmidt, G. 
pounds and muscle contraction. 


Nitrogenous 


NHI—$9,180 | 


Peter Bent Brigham Hospital 
Sturgis, S. H. 
hormones on nuclei¢ acids. 
NCI 

Tufts College 
Frieden, E.H. The chemistry and 

physiology of relaxin. 
NIAMD—$5,782 


Christensen, H. 
amino acids by living cells. 
NCI—$20,650 
Lisanti, V. F. The effect of adrenal 
hormones on pulp and dentin. 


Effect of steroid | 


$3,256 | 


Assimilation of | 


NIDR—$8,650 


Wagner, R. Enzyme studies on 
white blood cells. 

DRG—$4,320 

Hadidian, Z. 

hyaluronidase. 

DRG—$4,000 


Truant, A. P. Distribution of 


local anesthetics. 
DRG—$3,599 


Cambridge 


Harvard University 


Mayer, J., and Stare, F. J. Mech- 


Serum inhibitor of | 


anisms of regulation of food intake. | 


NIAMD 


Hegsted, D. M. Calcium and phos- 
phorous requirements of adulthood. 
NIAMD—$7,560 


$12,240 








Thorn, G. W., and Miller, B. F. 
Transplantation of kidneys. 
NIAMD—$12,623 


Grant, W. M. Chemicals injurious 


to the eye. 
NINDB—$9,720 
Mallory, G. K., and Zamcheck, N. 
Pernicious anemia and gastric can- 
cer. 
NCI—$6,738 
Hicks, S. P. Changes in cancer 
tissue related to radioresistance. 
NCI—$9,277 


Gray, S. J. Urinary enzyme test 


Replacement of | for gastric cancer, 


NCI—$11,400 


Sommers, 8. C. Susceptibility to 


multiple cancers. 
NCI—$8,065 


Cohen, S. Antibiotics and enzy- 


com- | matic activity of mycobacteria. 


NMI 


Thorn, G. W., and Gibson, J. G., 
2d. Metals in metabolism of human 
blood cells. 


$7,350 


DRG—$25,000 

Welsh, J. H. Mode of action of 
acetylcholine. 

DRG—$4,959 


Mechanisms of 


Gardner, F. H. 


| hemolysis in hemolytic anemia. 
| 


DRG—$11,623 


Munson, P. L. Precursors of de- 


hydroepiandrosterone. 
DRG—$8,000 


Umbarger, H. E. Investigations 
on mutants of Escherichia coli. 

DRG—$4,253 

Castle, W. B. Hemostatic mech- 
anisms in hemorrhagic states. 

DRG—$16,119 


Metabolism and 





Magasanick, B. 
biological function of inositol. 

DRG—$6,000 

Synergistic inter- 


Hisaw, F. L. 


| actions among steroid compounds. 


DRG—$7,809 


Gray, S. J. Gastrointestinal re- 
sponse to stress. 
DRG—$S8,100 


Landis, E. M. Diet in experi- 


mental hypertension. 
NHI—$11,124 


Burwell, C. S. 
naney. 


Circulation in preg- 


NHI—$16,102 


Public Health Reports 

















Mann, G. V., and Stare, F. J. 
Studies on S, 10-20 molecules. 
NHI—$39,204 | 
Blumgart, H. L. Reflex vagal ac- 
tivity in man. 
NHI—$6,101 
Gardner, F. H. Survival of pre- 
served human blood platelets. 
NHI—$8,187 
Favour, C. B. Metabolic activi- | 
ties of human leucocytes. 
NHI-—$13,199 
Cardiac hypertrophy. 
NHI—$12,829 
Meilman, E. Chemical and physi- | 
ological studies in pregnancy. 
NHI—$8,613 
Greenblatt, M. Physiological pat- 
terns in manic-depressive psychosis. 
NIMH—$17,753 
Sears, R. R. Personality develop- 
ment in children. 


Zoll, P. M. 





NIMH—$11,800 | 


Lowell, E. L. Effect of conflict on 
behavior. 


NIMH—$3,562 
Marquis, D. M. (PM) Depart- | 


ment of Chemistry. 


*NMI 
Rothman, F. G. (PM) Depart- 
ment of Chemistry. 


*DRG 
(PM) Depart- 


Hendrickson, J. 
ment of Chemistry. 
*DRG 


Nickon, A Department of | 


Chemistry. 


(PM) 


*NCI 


Riggs, A. F. (PD) Department 


of Biology. 


*NHI | 

Reichmann, M. (PD) Depart- 
ment of Chemistry. 

*NCI | 


White, W. N. 


of Chemistry. 


(PM) Department | 


*NHI 

Amos, H. (PD) Department of 
Bacteriology. 
*NIAMD | 
Cava, M. P. (PD) Department of | 
Chemistry. | 
*NCI | 


Mannick, A. G. (PM) Depart- | 
ment of Physical Chemistry. 
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Massachusetts Institute of Tech- 
nology 
Schmitt, F.O. Ultrastructure and 
chemistry of nerve. 
NINDB—$24,094 
Trump, J. G. 
therapy with 2 mev radiation. 
NCI—$51,786 
Bear, R. S. Structure of protein 
fibers by X-ray diffraction. 


Rotational X-ray | 





NCI—$5,985 | 


Ippen, A. T. Air dispersion in 
activated sludge process. 
DRG—$9,849 
Sawyer, C. N. Biochemical oxygen 
demand determination. 
DRG—$4,968 
Horwood, M. P. Zooglea organ- 
isms in activated sludge process. 
DRG—$11,955 
Sawyer, C. N. 
acteristics of synthetic detergents. 
DRG—$8,721 
Richardson, W. L. 
ment of Chemistry. 
*DRG 
McCall, R. C. 


of Physics. 


(PB) Department 


Phillips, L. Correlation of ACTH 


| response and social adjustment. 


NIMH—$15,660 


South Hadley 


Mt. Holyoke College 
Stein, K. F. Malocclusion 
reference to heredity. 
NIDR 


with 
$1,800 


Waltham 


Brandeis University 
Kelner, A. The photo-reversal of 

ultraviolet effects. 
NCL 


Wellesley 


Wellesley College 
Austin, M. L. Effect of injurious 


$5,000 


| agents on growth of paramecium. 


Biochemical char- | 


(PM) Depart- | 


*NCI | 


Pappas, J. J. (PB) Department 
of Chemistry. 


*NHI 


Medford 


| Tufts College 


Shen, S. C. Hemoglobinemia in 


' anemia patients. 


DRG—$6,902 
Margolis, H. I. Myofunctional 
therapy in clinical orthodontics. 


DRG—$7,398 | 


Guarino, A. J. (PM) Department 


_ of Biochemistry. 


*NCI 
Roxbury 


J. J. Putnam Children’s Center 
Putnam, M. C., and Rank B. 
Severe psychiatric disturbances in 
preschool children. 
NIMH—$31,338 


Shrewsbury 


Worcester Foundation 
Dorfman, R. I. Metabolism of 
the steroid hormones. 
DRG—$9,774 


NCL- 


Studies on carcin- 


$4,428 

Jones, E. E. 
ogenesis in mice. 
NCI 


$5,958 


Worcester 

Clark University 

Werner, H., and Wapner, S. Per- 
ception-personality relationships. 

NIMH—$20,757 

Worcester Foundation 

Pincus, G. Tissue and 
adrenal steroidogenic activity of the 
aged. 


steroids 


DRG—$10,000 


MICHIGAN 


Ann Arbor 
University of Michigan 
Scharenberg, K., and Seevers, M. 
H. 
drugs. 


Neuropatho.ogy from analgesic 


NINDB—$9,720 


Wheeler, A. H. Anaphylaxis and 
its effect on tumors. 
NCI—$13,371 
Braude, A. I. Immunologic 
tivity of leukemic leukocytes. 
NCI—$4,000 
Beierwaltes, W. I *-labelled anti- 
bodies against cancer. 


ac- 


NCI—$3,000 
Evans, E. Immunological and 
chemical studies of antigens. 
NMI—$8,359 
Bean, J. W. Oxygen and blood 
flow studies. 
DRG—$3,200 
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Seevers, M. H. Central nervous | 
system depressants. 
DRG—$14,958 
Gustafson, F. G. Factors in the 
formation of vitamins in green 
plants. 
DRG—$3,564 
Baylor, M. B. Growth of cellular | 


and viral components. 
DRG—$9,936 


Lewis, H. B. Effect of heat on 


proteins of milk, 
DRG—$4,968 


Nickerson, M. Pharmacology of 
adrenergic blocking agents. 
DRG—$14,148 
Gerbasi, F. S. Respiratory ca- 
pacity in surgical patients. 
DRG—$11,070 
Elliott, A. M. Biochemical mu- 
tant strains on Tetrahymena. 
DRG—$9,720 
Hoobler, S. W. Effect of spanch- 
nicectomy on hypertension. 
NHI—$15,000 
Chenoweth, M. The pharmacology 
of fluoroacetate. 
NHI—$8,942 
Chenoweth, M. Physiology and 
pharmacology of the heart. 
NHI—$4,995 
Wilson, J. L. Plasma oxygen ten- 
sion in infants. 
NHI—$6,000 
Zander, A. F. Studies in com- 
munity mental health. 
NIMH—$28,069 
Lippitt, R. Methods of improving 
social adjustment in children. 
NIMH—$22,776 
Miller, D. R., and Swanson, G. E. 
Personality development as affected 
by social status. 
NIMH—$20,304 


Goodman, R. R. (PM) Depart- 


ment of Physics. 
*NCI 


Detroit 
Wayne University 
Axelrod, A. R. Clinical aspects of 
sickle cell disease. 
NIAMD—$4,320 
Orten, J. M. Acids of the tricar- 
boxylic acid cycle. 





NIAMD—$8,424 
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Rights, F.L. Increased resistance 
to certain viral infections. 
NMI—$3,800 
Rights, F. L. Gelfoam filter for 
sampling viral aerosols. 
NMI—$6,000 
Seegers, W. H. Molecular weight 
of prothrombin and thrombin. 
DRG—$11,998 
Gardner, E. D. Physiology of 
movable joints. 
DRG—$12,000 


Johnston, C. G., and Orten, A. U. 
Absorption of amino acids. 
DRG—$10,000 
Evans, F. G. Functional archi- 
tecture and mechanics of bone. 
DRG—$8,000 
Djerassi, C. The active principle 
of Butea superba. 
DRG—$3,130 


Myers, G. B. Salt and water 
metabolism in cardiorenal diseases. 
NHI—$20,000 
Eaton, J. W. Effect of culture on 
incidence of mental disorder. 
NIMH—$4,644 
Kornhauser, A. Mental health in 
mass-production industry. 
NIMH—$25,191 
Polansky, N. A. Communication 
of emotion and attitude in the inter- 
view situation. 
NIMH—$13,338 


Redl, F. Effect of activity pro- 
grams on emotional adjustment of 
children. 

NIMH—$20,412 


East Lansing 


Michigan State College 
Lucas, E. H., and Byerrum, R. U. 
Growth-inhibiting principles from 
mushrooms. 
NCI—$8,253 


Hunt, H. R., and Hoppert, C. A. 
Heredity in the causation of dental 


caries. 
NIDR—$11,825 


Meites, J. Modification of hor- 


monal actions. 
DRG—$6,009 


Gurnham, C. F., and Snell, J. R. 
Effect of cyanides on trickling filter 
process. 


DRG—$8,964 








MINNESOTA 


Minneapolis 


Minnesota Division of Social Wel- 
fare 
Willerman, E. G. Methods of in- 
creasing independence of _ blind 
children. 
NINDB—$10,315 
University of Minnesota 
Frey, R. B. Corticosteroids in 
edema and in liver disease. 
NIAMD—$5,808 
Baker, A. B. Endogenous and 
exogenous cerebral toxins in disease. 
NINDB—$27,463 
Thomas, L. The mechanism of 
allergic encephalomyelitis. 
NINDB—$15,903 
Bittner, J. J. Genesis of mam- 
mary cancer in mice. 
NCI—$22,226 
Reed, S. C. Biology of human 
breast cancer with particular empha- 
sis upon heredity. 
NCI—$4,364 
Hitchcock, C. R. Induced stomach 


eancer in animals. 
NCI—$3,980 


Barnum, C. P., Jr. Nucleic acid 
and protein metabolism in cancer. 
NCI—$8,775 
Mitchell, D. F. Caries and peri- 
odontal disease. 
NIDR—$5,448 
Syverton, J. T. Rapid isolation 
of microbiological pathogenic agents. 
NMI—$17,139 
Young, G. A., Jr. Virus diseases 
affecting man and swine. 
NMI—$9,238 
Armstrong, W. Metabolism and 
composition of calcified tissues. 
DRG—$14,493 
Glick, D. Inhibition of hyaluroni- 


dase. 
DRG—$8,000 


Wangensteen, O. H. Etiology of 
acid-peptic ulcer. 
DRG—$15,618 
Boyer, P. D., and Briggs, D. R. 
Combinations and interactions of 
proteins. 
DRG—$6,857 
Williams, W. L. Histochemical 


technics in liver biopsies. 
DRG—$4,838 


Public Health Reports 














Cohen, S. L. Studies on the con- 
jugated steroids. 


DRG—$9,695 


Carr, C. W. A study of the bind- 
ing of inorganic ions with proteins. 
DRG—$2,900 
Spratt, N. T., Jr. Nutritional re- 
quirements of the early embryo. 
DRG—$3,97+4 
Glick, D. Adrenal cell mass as 
measured by X-ray absorption. 
DRG—$6,000 
Keys, A. Relationship of diet and 
exercise to circulation. 
NHI—$30,000 
Watson, D. W., Syverton, J. T., 
and Comartie, W. J. Etiology and 
immunology of rheumatic fever. 
NHI—$20,000 





Schmitt, O. H. 
electrocardiography. 
NHI 





$8,500 


Bell, E. T. Pathogenesis of coro- 
nary atherosclerosis. 
NHI—$3,296 


Baronofsky, I. D. Interauricular 


communications. 
NHI—$8,000 


Lillehei, C. W. 
docarditis and glomerulonephritis. 

NHI—$19,296 

Thomas, L. Pathogenesis of rheu- 


matie fever. 
NHI—$27,047 


Visscher, M. B. Genetics of re- 
sponse to ACTH and cortisone. 
NHI—$10,005 
Clawson, B. J. Effect of cortisone 
on experimental endocarditis. 
NHI—$4,328 
Willerman, B. Methods of 
creasing psychological security. 
NIMH—$15,984 
Robins, A. J. (PM) Department 
of Social Relations. 


in- 


*NIMH 


Pitel, M. (PM) Department of 


Anatomy. 
*NHI 


Goodman, H. O. 


ment of Zoology. 


(PM) Depart- 


*NCI 

Hammerstrom, R. (PD) Depart- 
ment of Surgery. 

*NHI 
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3-dimensional 


Experimental en- | 





St. Paul 


University of Minnesota 
Falcone, A. B. (PD) Department 
of Biochemistry. 
*DRG 


MISSISSIPPI 


University 


University of Mississippi 
Guyton, A. C. Blood volume, vas- 
eular reflexes and blood pressure. 
NHI—$10,724 


MISSOURI 


Columbia 
University of Missouri 
Thomas, L. E. Development of 
amino acid histochemical methods. 
NCI—$2,000 
Thomas, L. E. Proteins of normal 
and neoplastic tissues. 
NCI—$8,543 
Novitski, E. Study of the struc- 
tural properties of chromosomes. 
NCI—$6,324 | 


Studies on photore- 





Wells, P. H. 


activation. 


NCI—$3,078 | 
Hogan, A. G. Nutrition and hy- | 
drocephalus. 
DRG—$7,500 
Bueker, E. D. Implantation of 
tumors into chick embryos. 
DRG—$4,320 
Mayer, D. T. Physiology of mam- 
malian spermatozoa. 
DRG—$5,000 
Kirkham, W. R. (PD) Depart- 
ment of Endocrinology. 


*NCI 
Kansas City 
University of Kansas City 
Misback, L., and Cadman, W. H. 
Group psychotherapy for mental 


hospital patients. 
NIMH—$15,000 


St. Louis 


Central Institution for the Deaf 
Davis, H. Validation and improve- 
ment of recorded hearing tests. 
NINDB—$4,968 
Davis, H. Temporal factors in 
audition. 





NINDB—$19,548 


ment of Anatomy. 


St. Louis University 
Pinkerton, H. Therapy with al- 
loxan and related nucleoproteins. 
NMI—$8,640 
Hertzman, A. B. Nervous control 
of peripheral circulation. 
NHI—$16,738 
Kuntz, A. Relationship of nerves 
to blood vessels. 
NHI—$6,700 
Kuntz, A. Histochemistry of 
nerves affecting blood vessels. 
NHI—$11,000 
H. (PM) 


Schnitzlein, Depart- 


*NIMH 


Washington University 
Silberberg, M., and Silberberg, R. 
Nutritional and hormonal factors in 
joint disease. 
NIAMD—$5,000 
White, H. L. Water and electro- 
lyte excretion. 
NIAMD—$9,160 


Shank, R. E. Intermediary metab- 


| olism in hepatic disease. 


NIAMD—$10,500 


Daughaday, W. Study of blood 
corticosteroids in man. 
NIAMD—$5,100 


Shahan, P. T. Development of 
new type of tonometer. 

NINDB—$300 

Hunter, T. H. Penicillin and 


combination of antibiotics. 
NMI—$5,500 
Harford, C. G. Improved diagno- 
sis of pulmonary infection. 
NMI—$1,100 


O'Leary, J. L. Electrophysiology 
of the forebrain. 

DRG—$5,184 
Coupling of 
in mito- 


Hunter, F. E., Jr. 
phosphorylation reactions 
chondria. 

DRG—$9,23 

Friedkin, M. E. Desoxyribose-1- 
phosphate in nucleic acid synthesis. 

DRG—$4,000 

Schroeder, H. A. Mechanisms 

and therapy of arterial hypertension. 
NHI—$32,400 

Moore, C. V. Erythropolesis and 
iron metabolism. 

NHI—$22,885 

Lansing, A. I. Cellular calcium 
binding in ageing. 

NHI—$11,826 
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Neuro-endocrine 
and endocrine interrelations. 
NHI—$9,180 


Histamine and 


Heinbecker, P. 


Graham, H. T. 
epinephrine interrelationships. 
NHI—$s8,865 
Smith, J. R. Pulmonary circula- 
tion and experimental heart failure. 
NHI—$6,177 
Kirk, J. E. Metabolism of arterial 
tissue. 
NHI—$9,848 
Ulett, G. A. Convulsive and sub- 
convulsive photic stimulatory ther- 
apy. 
NIMH—$20,000 
Polley, E. H. (PD) Department 
of Psychiatry. 
*NIMH 
Keller, P. J. (PM) Department 
of Biochemistry. 
*NCI 


MONTANA 
Great Falls 


Western Foundation of Clinical Re- 
search 
Schemm, F. R. Salt and water 
needs in cardiovascular disease. 
NHI—$33,000 


Missoula 


Montana State University 
Chessin, M. Host nutrition and 

the tobacco mosaic virus. 
NMI—$2,000 


NEBRASKA 


Lincoln 


University of Nebraska 
Pace, D. M. Production of growth- 
regulating substances by cells. 
e NCI—$17,991 
Olson, C., Jr. Causal factors of 
listeriosis. 


NMI—$10,476 


Militzer, W. E., and Georgi, C. E. 
Enzymes of thermophilic bacteria. 
DRG—$8,500 


Omaha 


Creighton University 
Niemer, W. T. 
underlying 


mech- 
func- 


Cortical 
anisms visceral 
tions. 


NINDB—$4,000 
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Levine, V. E. Microdetermination 
of carbonyl compounds. 
DRG—$3,500 


Wilhelmj, C.M. Nutritional basis 
of hypertension. 
NHI—$10,000 
Kramar, J. The maintenance of 
capillary integrity. 
NHI—$5,154 | 


NEW JERSEY 








NEW YORK 
Albany 


New York State Department of 
Health 
Gilcreas, F. W. Survival of en- 
teric viruses in water. 
NMI—$17,000 
Research Foundation of State Uni- 
versity of New York 
Fischthal, J. H. Fish hosts of 


| Diphyllobothrium latum. 


New Brunswick 


Allison, J. B. Chemotherapy of | 
cancer. 


NCI-— 


Rutgers University 
| 
$15,000 | 


Rudolfs, W. Survival of tubercle 
bacilli in water. 
NMI—$2,679 | 
Rudolfs, W. Anaerobic digestion | 
of sewage. 
DRG—$2,695 
Rudolfs, W. 
sewage treatment processes. 
DRG—$2,592 | 
Rudolfs, W. Organic degradation 
in products of sewage. 
DRG—$5,260 | 


| 
Sulfur compounds in | 
| 
| 
| 
' 
| 


St. Peters General Hospital | 
Moolten, S. E. Thrombocytopen | 
for prevention of thrombosis. 
NHI—$11,232 | 


Passaic 


Passaic General Hospital 
Feltman, R. Prenatal and post- 
natal ingestion of fluoride salts. 
NIDR—-$7,180 





Princeton 
Princeton University 
Butler, E. G. Effects of U. V. 


radiation on urodele limb growth. 
NCI—$5,400 


NEW MEXICO 
Albuquerque 


Lovelace Clinic and Foundation 
Boothby, W. M. Respiratory and 
circulatory efficiency. 


University of New Mexico 
Eversole, W. J. Endocrine regu- 
lation of water metabolism. 


NHI—$14,796 
NIAMD—$5,000 | 


NMI—$2,376 
Feldman, H. A. Role of toxo- 
plasma in human disease. 
NMI—$6,193 
Union University—Albany Medical 
College 
Wright, A. W., and Wolfe, J. M. 
Etiology of spontaneous mammary 
tumors. 
NCI—$11,707 


Olson, K. B. Spectrochemical 


| analysis in human tissues. 


NCI—$7,308 


Genesis of adrenal 


Miller, R. A. 


| cortical secretions. 


DRG—$2,916 


Wiggers, H. C. Experimental de- 
fects of heart septa and valves. 
NHI—$7,948 


Buffalo 


Children’s Hospital 
Neter, E. Respiratory tract infec- 
tion with enteric bacilli. 
NMI—$5,24) 
University of Buffalo 
Talbott, J. H. Pathogenesis and 
treatment of gout. 
NIAMD—$6,630 


Stewart, J. D. Portal hyperten- 
sion. 


NHI—$16,811 


Lambert, R. M. 
ment of Bacteriology. 


(PM) Depart- 


*NMI 


Oyen, I. H. 


of Physiology. 


(PM) Department 
*NHI 


Ithaca 


Cornell University 
Baker, J. A. Rickettsial infections 
in domestic animals. 
NMI—$10,000 


Public Health Reports 














Bruner, D. W. Induced variation 
in the genus Salmonella. 
NMI—$2,000 
Naylor, H. B., and Siegel, B. M. 
Electron microscopy of latent host- 
phage complex. 
NMI—$4,616 


McCay, C. M. Research 


aging. 


upon 


DRG—$23,598 


Liddell, H. S. Relation of aging 

to tolerance for environmental stress. 

NIMH—$8,694 

Bronfenbrenner, U. Determi- 
nants of constructive behavior. 

NIMH—$15,000 

Steward, F. Metabolism of grow- 
ing and non-growing plant cells. 

NCI—$11,000 

Walsh, R. R. (PM) Department 

of Zoology. 
*NIMH 


New York City 


American Society of Heating and 
Ventilating Engineers 
Hick, F. K. Adjustment to atmos- 
pheriec environment. 
DRG—$4,882 


Barnard College 
Deyrup, I. J. 
tebrate kidney. 


Metabolism of ver- 


DRG—$600 


Beth El Hospital 
Gruenwald, P., and Schick, B. 
Fetal and neonatal asphyxia and 
treatment. 
DRG—$5,486 


Beth Israel Hospital 
Sugaar,S. The role of the nervous 

system in metastasis. 
NCI—$12,555 


Brooklyn College 
Ogur, M. Relationships of nucleic 
acids and genetic material. 
DRG—$4,000 
Columbia University 
Ragan, C. Effect of hyperadren- 
alism in rheumatoid arthritis. 
NIAMD—$10,800 
Jailer, J. W. Metabolic studies in 
adrenal hyperplasia. 
NIAMD—$6,723 
Gellhorn, A. Purines and pyri- 
midines in cancer chemotherapy. 
NCI—$10,000 
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| vitamin C. 





Murray, M. R. Cancer research by | 
the methods of tissue culture. 
NCI—$19,663 


Murray, M. R. Bibliography of 


tissue cultures, 
NCI—$35,000 


Pollister, A. W. Electron microg- 
raphy of ultrathin sections of cells. | 
NCI—$8,424 
Levy, B. M. Studies on the devel- | 
opment of the mandibular arch. 


NIDR—$4,860 

Alexander, H. E. Pathogenicity | 

of human and_=e swine influenza | 
bacilli. 


NMI—$13,000 


Buxton, C. L. Bacteriology of the 
eervix in sterility. 

NMI—$7,045 

Amberson, J. B. Drug treatment | 

of pulmonary tuberculosis. 

NMI—$34,521 | 

Kabat, E. A. Studies on blood | 

group substances A, B and O. 

DRG—$11,934 | 

Gilman, A. Drugs affecting renal 

physiology. 

DRG—$9,984 | 


King, C. G. 


Biochemical study of 


DRG—$12,485 | 
Shemin, D. Porphyrin formation 
and the tricarboxylic acid cycle. 
DRG—$9,000 | 
Nachmansohn, D., and Wilson, I. 
B. Chemical mechanism of nervous | 
action. 
DRG—$14,000 | 
Merritt, H. H. Contraction and | 
conduction in muscles. 
DRG—$5,000 
Caldwell, M. L. A study of amyl- | 
ases of animal origin. 
DRG—$5,788 
Sperry, W. M., and Taylor, R. M. 
Brain studies by perfusion tech- 
nique. 





DRG—$14,996 
Nelson, C. T. Effect of cortisone 
on anaphylaxis. 
DRG—$5,778 
Meyer, K. The ground substances 
of connective tissue. 
DRG—$20,000 
Turner, J. C. Effects of chemical 
agents on hemopoiesis. 





DRG—$5,265 | 


Holden, M. 


tissue cultures, 


Effect of cortisone on 


DRG—$6,500 


Sprinson, D. B. Amino acids and 
the biosynthesis of purines. 

DRG—$7,992 

Simms, H. S. 


arteriosclerosis. 


Fat deposition in 


NHI—$20,628 


Nickerson, J. L. Clinical ballis- 


| tocardiography. 


NHI—-$17,500 


Nachmansohn, D. Enzyme mech- 
anisms in the nervous regulation of 
the heart. 


NHI—$11,000 


Richards, D. Cardiorespiratory 

studies in chronie diseases. 

NHI 

Simms, H. S. Age alterations af- 
fecting death rate. 


$27,500 


NHI—$29,916 


Goldenberg, M. Adrenal medul- 
lary hormones in hypertension. 
NHI—$16,600 
Gertler, M. M. Biochemistry of 
pathological cardiac muscle. 
NHI—$6,372 
Lax, H. Clinical significance of 
arterial pressure waves. 
NHI—-$9,180 
Copenhaver, W. Histochemical 
study of heart conduction tissue. 
NHI—$1,944 
Gartler, S. M. (PD) Department 
of Genetics. 
*NIMH 
Hodes, M. E. 


of Biochemistry. 


(PD) Department 


*NCI 
Lesse, S. (PD) Department of 
Psychiatry. 
*NIMH 
Peyser, P. (PM) Department of 
Biochemistry. 
*DRG 
Schiffmann, E. (PM) Depart- 
ment of Bacteriology. 
*DRG 


Shapiro, H. S. 


of Biochemistry. 


(PB) Department 
*NCI 


Taleporos, P. D. (PM) Depart- 
ment of Zoology. 


*NCI 
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Ruben, L. N. (PM) Department 


of Zoology. 
*NCI 
Levin, M. L. 
of Psychiatry. 


(PM) Department 


*NIMH 


Malamed, S. (PM) Department 


of Zoology. 
*NCI 
Cornell University 
Lauson, H. D. Neurohypophyseal 
antidiuretic hormone. 
NIAMD—$5,500 
Smith, C. H. Diagnosis and 
treatment of hemosiderosis. 
NIAMD—$138,431 
Vogel, F. S. Vascular anomalies 
in brain malformations. 
NINDB—$4,644 
Kidd, J. G. Resistance and im- 
munity to transplanted cancer cells. 
NCI—$25,000 
McDermott, W. Recovery and re- 
lapse in drug-treated infections. 
NMI—$36,635 
Sugg, J. Y. Antigenicity and 
pathogenicity of influenza viruses. 
NMI—$4,860 
Loveless, M. H. Human anti- 
bodies 
mune states. 
DRG—$10,000 


Lawton, R. W. Elastic properties 
of different tissues. 
DRG—$5,000 


Richter, G. W. Effect of nucleic 
acid on hyperglobulinemia. 
DRG—$3,996 
Kellner, A. Lipids of extracel- 
lular fluids and blood serum. 
NHI—$8,000 
Shorr, E. Hepato-renal 
and peripheral circulation. 
NHI—$32,910 
Conway, J. H. Circulation in skin 
grafts. 


factors 


NHI—$13,910 


Wolff, H. G. Relation of life 
stress to hypertension. 
NHI—$7,560 


Travell, J. Studies on muscular 
pain in heart disease. 
NHI—$6,000 


Gold, H., and Greiner, T. H. 
Digitalis and its glycosides. 


NHI—$24,999 
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in hypersensitive and im- | 





Pitts, R. F. Renal regulation of 
body fluid composition. 
NHI—$15,000 
Barr, D. P. Protein-lipid relation- 
ships in plasma. 
NHI—$31,778 
Garb, S. Electrical potentials of 
cardiae muscle. 
NHI—$6,700 
Kellner, A. Blood coagulation de- 
fect and focal myocarditis. 
NHI—$6,500 
Kellner, A. Erythroblastosis fe- 


talis in animals. 
NHI—$5,000 
Watson, R. F., and Rothbard, S. 
Experimental studies on rheumatic 
fever. 
NHI—$14,657 


Child, C. G., 3d. 


tension. 


Portal hyper- 
NHI—$10,000 
Barber, J. K. 


of Pediatrics. 


(PD) Department 
*NHI 


Berntsen, C. A. (PD) Depart- 
ment of Medicine. 


*NMI 


Elemdorf, D. F. 
ment of Medicine. 


(PD) Depart- 
*NMI 


Lowy, B. A. 


Biochemistry. 


(PM) Department of 
*NCI 


Fordham University 
Brown, E. V. Carcinogenic ac- 
tivity of analogs of butter yellow. 
NCI—$5,616 


Misiak, H. Critical flicker fre- 
quency and old age. 
DRG—$4,428 
Haskins Laboratory 
Provasoli, L. Culture of micro- 
organisms objectionable in water. 
DRG—$10,000 


Hoagland Laboratory 
Oliver, J. Study of mammalian 
nephron. 
NHI—$5,400 


Hospital for Special Surgery 
Freyberg, R. H. Mechanism of 
cortisone in arthritis. 
NIAMD—$4,968 








Institute for Intercultural Studies 
Zborowski, M. Cultural compo- 
nents in attitudes toward pain. 
NIMH—$13,618 
Jewish Hospital of Brooklyn 
Sobel, A. E. Calcification of teeth 
and its relation to human caries. 
NIDR—$14,687 


Montefiore Hospital 
Seidlin, S. M. Study of tumor 
metabolism. Thyroid carcinoma. 
NCI—$6,750 
Lefkowitz, W. Growth of tooth 
germs in vitro. 
NIDR—$8,996 


Leiter, L. Edema in chronic heart 
failure. 


NHI—$23,000 





Mt. Sinai Hospital 
Klemperer, P., and Ludwig, A. W. 
Intermediary substances of the con- 
nective tissue. 
NIAMD—$12,528 


Lee, S. L. Nucleoprotein catabo- 
lism in lupus erythematosus. 
NIAMD—$4,622 


Davidoff, L. M. Localization of 
brain tumors by radioactive dyes. 

NCI—$21,113 

Hollander, F. Etiology of peptic 


ulcer. 
DRG—$11,990 


Adlersberg, D. Hereditary as- 
pects of arterial disease. 

NHI—$9,720 

Friedberg, C. Factors affecting 


renal function in heart failure. 
NHI—$11,016 


National Association for Mental 
Health, Inc. 

Fuller, R. G. Survey of laws for 
administration of mental institu- 
tions. 

NIMH—$19,462 


New York Medical College 
Neuberg, C. Meta- and _ poly- 
phosphates, nucleic acids. 
NCI—$5,238 
Scherf, D. Mechanism of ab 
normal cardiac rhythms. 
NHI—$5,994 


New York State Psychiatric Institute 


Lewis, N. D. C. Psychological 
criteria for organic cerebral dis- 
orders. 


NINDB—$15,000 


Public Health Reports 














Waelsch, H. Amino acid metabo- 
lism of the nervous system. 
NINDB—$20,000 
New York University 
Schubert, M. P. ACTH and corti- 
sone effect on connective tissue. 
NIAMD—$15,000 
Mechanisms of cell 
Pressure-temperature 


Marsland, D. 
division: 
study. 

NCI—$2,451 


Kopac, M. J. Mechanisms of pro- 
toplasmic growth. 
NCI—$7,500 


Twombly, G. H. Metabolism of 
C-14 labeled diethylstilbestrol. 
NCI—$14,000 
Sulzberger, M. Immunology of 
carcinogenesis. 
NCI—$10,000 


Harnly, M. H., and Kopac, M. J. 
Drosophila tumor genes. 
NCI—$3,600 
Twombly, G. H. Synthesis and 
metabolism of B-naphthylamine. 
NCI—$14,000 
Reisner, E. H. Jn vitro culture of 
hematopoietic tissues. 
NCI—$9,936 


Bevelander, G. Calcification of 
teeth and bones. 
NIDR—$3,000 


Addelston, H. K. X-ray diffrac- 
tion of normal and treated tooth 
enamel. 

NIDR—$10,000 

Butcher, E. O. Preattachment of 
enamel epithelium and repair of per- 
iodontal membrane. 

NIDR—$2,970 

Lincoln, E. M. Chemotherapy of 
tuberculous childre. 

NMI—$11,804 

Holt, L. E., Jr. Pertussis anti- 
bodies after infection and vaccina- 
tion. 

NMI—$8,046 

Ochoa, S. Enzymes in biological 
oxidation and syntheses. 

DRG—$10,000 


Doubilet, H. Biliary-pancreatic 
reflux. 


DRG—$11,880 


Keston, A. S. Synthesis of specific 
proteins by tissues. 
DRG—$10,000 
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Eisen, H. N. Radioactive tracers 
in the study of sensitization. 
DRG—$6,966 
Cooper, I. S., Reid, C., and Rusk, 
H. A. Electrolyte metabolism in 
neurological diseases. 
DRG—$6,000 
Tillett, W. S. Lytic enzymes of 
streptococci. 
NHI—$14,000 
Eisen, H. N. Reaction of anti- 
serums with haptens. 
DRG—$7,236 
Rusk, H. A. Energy expenditure 
of cardiac patients. 
NHI—$15,282 


Zweifach, B. Significance of capil- | 


lary reactivity. 
NHI—$22,213 
Jahoda, M. Mental health in a 
defense production community. 
NIMH—$30,279 
Kiebel, G. P. (PM) Department 
of Biology. 
*NHI 


Polytechnic Institute of Brooklyn 
Gregor, H. P. Ion exchange resin 
gels. 
DRG—$7,387 
Becker, E. I. Sterol models. 
DRG—$7,000 
Rosenthal, N. A. (PM) Depart- 
ment of Chemistry. 
*DRG 


Kogan, I. C. (PM) Department 
of Chemistry. 
*NCl 
Public Health Research Institute 
Schlesinger, R. W. Propagation 
and differentiation of dengue virus. 
NMI—$11,700 


Hirst, G. K. Strain difference 
studies. 


NMI—$5,500 


Research Foundation of State Uni- 
versity of New York 

Brooks, C. M. Centra! synaptic 
transmission of nerve impulses. 

NINDB—$2,500 

Bass, A. D., and Distefano, H. 

Nucleoprotein changes in mammalian 

tissues, 

NCI—$8,424 

Muntwyler, E. Hemolysate me- 

tabolism and membrane equilibria. 

DRG—$3,240 


Loomis, D. Nature of hyperten- 
sion following renal infarction. 
NHI—$7,956 
Dennis, C. Pump-oxygenator to 
replace the heart and lungs. 
NHI—$30,240 


Conrad, H., Jr. (PD) Depart- 


ment of Hematology. 
*NCI 
Rockefeller Institute for Medical 
Research 
Marmur, J. 
Bacteriology. 


(PD) Department of 


| *DRG 


Sloan-Kettering Institute, Memorial 
Center for Cancer and Allied 
Diseases 

Gallagher, T. F. Biochemical in- 
vestigation on steroids. 
NCI—$39,009 
Mellors, R. C. Study of cancer 
cells with newer optical methods. 
NCI—$10,535 





Bodansky, O. Study of enzymes 
present in human blood. 
NCI—$6,000 
Moore, A. Relationship of virus 
infection to tumor growth. 
NCI—$20,000 
Nickson, J. J., and Escher, G. C. 
Ability of hormones to modify radia- 
tion response. 


NCI—$43,150 


Gallagher, T. F. Phenolic sub- 
stances in human urine. 
DRG—$22,775 


St. Luke’s Hospital 

| Keating, J. H. Studies on the 
| time factors in atherosclerosis. 
NHI—$3,000 


Rochester 


Eastman Dental Dispensary 
Bibby, B. G. Caries producing 
potentialities of foodstuffs. 
NIDR—$6,300 


Brudevold, F. Radioactive fluo- 
ride uptake by enamel, 
DRG—$3,200 


University of Rochester 
Smith, W. K. Phosphatase en- 
zymes in the nervous system. 


NINDB— $6,000 


Peskin, J. C. Biochemistry of 
visual receptor system. 
NINDB—$2,748 
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Tarbell, D. S. 
chicine and effect on mitosis, ete. 
NCI—$7,948 
Bloor, W. R. Lipid metabolism 
of tumor-bearing animals. 
NCI—$9,996 
Caplin, S. M. Effect of coconut 
milk extracts on plant morphology. 


Structure of col- | 


NCI—$3,597 | 


Dunham, T., Jr. Microspectro- 
scopic studies of biological tissues. 

NCI—$22,461 

Bradford, W. L., and Scherp, H. 

Hypersensitivity in pertussis and 

parapertussis. 
NMI—S$8,669 
H. R. 


psittacosis 


Morgan, 
metabolism in and 


mumps. 


Enzymes and | 
| Osborn, C. M. 


NMI—$8,046 | 
Stotz, E. H., and Witter, R. F. | 


The enzymatic oxidation of fatty 
acids. 
DRG—$8,232 
Young, L. E. Specificity of eryth- 
rocyte-isoantibody reactions. 
DRG—$13,000 
Koos, E. L. Social characteristics 
in relation to health. 
DRG—$5,506 
Fowler, R. C. 
tion spectra of certain lipids. 
DRG—$8,000 
McCann, W. S. Pulmonary heart 
disease and hypertension. 
NHI—-$24,648 
Wedd, A. M. Effects of drugs on 
heart action. 
NHI—$4,000 


Infrared absorp- 


McCann, W. S. Physiology of iso- 


lated arteries and veins. 


NHI—$10,000 | _ 
| University of North Carolina 


McCann, W. S. Osmotic and meta- 


bolic effects of dextran and globin. | 


NHI—$16,425 

Emmel, V. M. Vascular change 

in experimental renal hypertension. 

NHI—$3,713 

McCann, W. S. _Inter-relation- 

ships of circulation and respiration. 

NHI—$12,361 

Cowen, E. L. Factors related to 
psychological rigidity. 

NIMH—$3,887 

Neufeld, H. A. (PM) Depart- 
ment of Biochemistry. 


*DRG 


1060 


| 


(PD) Department 


Fancher, J. A. 
of Biochemistry. 
*NCI 


Izzo, A. J. (PD) Department of 
Medicine. 

*NCI 

Wisotsky, J. Department 


of Physiology. 


(PD) 


*NIDR 


Cameron, D. P. (PM) Depart- 
ment of Chemistry . 


*DRG 
Syracuse 


Syracuse University 
Boss, W. R., Evans, H. J., and 
Water and electro- 
lyte metabolism. 
NHI—$12,500 
Glitzer, M. S. (PM) Department 
of Zoology. 
*DRG 
Smith, L. H. 


of Zoology. 





(PM) Department | 


*DRG | 


Greenberg, B. Statistical meth- 
ods in biochemistry of growth. 
DRG—$2,808 
Hartung, W. H. Amide and ester 
derivatives of amino acids. 
DRG—$6,500 
Farmer, T. W. Radioactive io- 
dine in disease of the nerves. 
DRG—$10,692 


Ferguson, J. H. Physiology of 
blood enzymes and clotting. 

NHI—$13,250 

Peters, R. M. Effects of various 


gases upon pulmonary blood flow. 
NHI—$s8,000 


Durham 


Duke University 
Margolis, G. M. New histoechem- 
ical technics in neuropathology. 
NINDB—$5,184 
Rogers, S. Conditions of tumor 
origin and growth. 
NCI—$9,558 


Bradsher, C. K. Growth-inhibit- 
ing compounds. 
NCI—$6,156 


Wharton, G. W. Host-parasite 


| relationships in mites. 


Liccione, J. V. (PM) Depart- | 
ment of Psychology. 
*NIMH | 
Trudeau 


Trudeau Foundation 
Steenken, W. J. Biological prop- 
erties of tubercle bacilli. 
NMI—$25,596 
Wright, G. W. Industrial pul- 
monary disability. 
DRG—$14,000 


NORTH CAROLINA 
Chapel Hill 


Whittinghill, M. Mode of inher- 
itance of rheumatoid arthritis. 
NIAMD—$6,878 
Humm, D. G. Embryology and 
metabolism of melanomas. 


NCI—$7,225 | 


Palmer, J. G. 
ture of drug leukopenia. 
NCI—$7,441 


Cromartie, W. Tissue damage in 
group A streptococcal infection. 
NMI—$10,810 


Brinkhous, K. Blood coagulation. 
DRG—$15,900 


Etiology and na- | 








NMI—$3,942 


Handler, P. Metabolic role of 
glutamine. 


DRG—$9,936 


Grimson, K. S. Treatment of 
complications after vagotomy. 

DRG—$9,072 

Schwert, G. W. Characterization 


and specificity of enzyme systems. 
DRG— $7,500 


Nace, G. W. Antigens in the de- 
velopment of the embryo. 
DRG—$6,339 


Hetherington, D. Standardiza- 
tion of tissue culture media. 
DRG—$9,936 


Boone, A. W., Jr. Renal homo- 


grafts. 
DRG—$3,264 


Kempner, W. Diet in hyperten- 
sion and arteriosclerosis. 
NHI—$35,000 


Mommaerts, W. F. H. M. Physico- 
chemical studies of heart muscle pro- 
tein. 





NHI—$17,485 


Public Health Reports 








SJ 


C 


P 








Warren, J. V. Mechanisms regu- 
lating blood volume. 
NHI—$13,057 
Brown, I. W., Jr. Preservation 
of blood cells at low temperature. 
NHI—$18,805 
Beavers, L. E. (PM) Department 
of Chemistry. 
*DRG 


Hester, R. (PM) Department of 
Psychology. 
*NIMH 


Cobey, F. A. (PM) Department 
of Biochemistry. 
*DRG 
Winston-Salem 


Wake Forest Bowman Gray Medical 
School 
Cayer, D. Phospholipide synthe- 
sis and disorders of fat metabolism. 
NIAMD—$6,912 
Urinary calculi. 
NIAMD—$9,828 
Meads, M., and Lawson, R. B. 
Artificial antigens for immunization 
of man. 


Boyce, W. H. 


NMI—$6,744 
Little, J. M. Study of diuretic 


factor found in urine. 
DRG—$7,560 


Swanson, M. A. _ Intracellular 
“phosphatases” of the liver. 

DRG—$3,591 

Roberts, R. W. Glaucoma studies. 

DRG—$3,500 


NORTH DAKOTA 
Grand Forks 
University of North Dakota 
Cornatzer, W. E. Phospholipide 


turnover in animals and man. 
NIAMD—$8,000 


Ruth, E. B. The morphogenesis of 
osseous tissue. 





DRG—S5,760 
OHIO 
Athens 


Ohio University 
Hudson, E. H. Bejel; endemic 
Syphilis in Syria and Iraq. 
NMI—$9,180 


Cincinnati 


Christ Hospital 
Schmidt, L. H. Chemotherapy of 
Plasmodium cynomolgi in monkeys. 
NMI—$15,000 
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Institutum Divi Thomae 
Fardon, J. C. Tumor resistance 
induced by regressed tumors. 


NCI—$3,925 | 


University of Cincinnati 


Hamburger, M. J. 


dases in rheumatism and nephritis. 
SE 
NIAMD—$7,560 


Siler, V. E. 
ized tissue from burns. 
DRG- 
Phair, J. J. Relationship of mor- 
bidity incidence to air pollution. 


$9,774 


DRG—$31,482 | 


Krueger, R. C. Enzymatic oxida- 
tive decarboxylation of acids. 

DRG—$3,000 

McGuire, J. 

in health and disease. 


NHI—$11,664 | 


Assali, N. S. Toxemia of preg- 


| nancy and uterine blood flow. 








NHI—$10,000 | 


Whittaker, VY. P. The isolation of 
choline esters from tissues. 


NHI—$8,370 | 


Ferris, E. B., Jr. 
state. 


Hyponatremic 
NHI—$12,960 


Palchak, R. J. 
of Chemistry. 


(PM) Department 


*DRG 


Rombach, L. H. 
ment of Chemistry. 


(PM) Depart- 


*NCI 
Xavier University 
Peters, J. J., and Vonderahe, A. 


Encephalography of the salamander. 
NINDB—$4,450 


Cleveland 


Cleveland Clinic Foundation 
Haserick, J. R. Cortisone therapy 
of lupus. 
NIAMD—$16,682 


Page, I. H. Chemical mechanisms 
in hypertension. 


Page, I. H. 
terial disease. 


Lipoproteins and ar- 


NHI—$40,113 


| University Hospitals of Cleveland 


Holden, W. D. Source of the se- 
rum hyaluronidase inhibitor. 
NHI—$7,115 


, | 
Antihyaluroni- 


Removal of devital- 


NHI—$18,792 | 


| Western Reserve University 

Lazarow, A. Factors that amel- 
| jiorate the development of experi- 
mental diabetes. 


NIAMD—$11,782 
Heymann, W. Pathogenesis of 

nephrotic hyperlipemia. 
NIAMD—$5,940 


Patterson, J. W. 
| diabetic cataract. 
NIAMD 


Development of 


$10,006 


Spector, S., Matthews, L. W., and 
Olynyk, P. Endocrine effect on fat 
metabolism in vivo. 

NIAMD—$8,000 


Peters, L., and Ballintine, E. J. 
| Secretory mechanism of ciliary body. 
NINDB—$6,481 

Korey, S. R. Phospholipid syn- 
thesis in the nervous system. 
NINDR 
Simeone, F. A. Neoplasms of the 
gastro-intestinal tract. 
NCI 


Spectrographic 


Ballistocardiograms | 


$8,000 


$4,408 
Kinney, T. D. 


| analysis of neoplastic tissues. 
NCI—$12,688 
Microbiology of 


| Krampitz, L. O. 
dental caries, 


NIDR—-$9,909 


Bueding, E. Biochemistry of par- 
asitic helminths. 
| NMI- S2S.852 


Pillemer, L. Physico-chemical 
| characteristics of toxins, antigens. 


NMI—$11,664 

Welch, A. D. Biological signifi- 
eance of pteroylglutamie acid. 

DRG—$£20,000 





Miller, M. 


olism in vivo. 


Intermediary metab- 


DRG—$8,640 


Ramoff, O. D. Alteration of 
hemostatic mechanisms in disease. 
DRG—$12,841 

Orbison, J. L. Characteristics 
and applications of metachromasy. 
DRG—$5,S801 


Ross, O. A. Effects of heat on 
ground substance and collagen. 
DRG—$5,292 





Orbison, J. L. Relationship of 
arteritis to hypersensitivity. 

NHI—$4,644 

Eckstein, R. W. Factors affecting 
adequacy of coronary flow. 





NHI—$9,227 
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Kinney, T. D. 


bolism. 


Experimental em- 


NHI—$3,500 
Hackel, D. B. Clinical studies of 
cardiac metabolism. 


Koletsky, S. 


arteriosclerosis. 


Hypertension and 


NHI—$4,500 
Selkurt, E. E. Circulatory inter- 
relation between liver and heart. 
NHI—-$9,394 
Ham, T. H. Mechanism of de- 
struction of red blood cells. 
NHI—$12,040 
Goldstein, M. N. (PD) Depart- 
ment of Cytology. 
*NIMH 


Ito, S. (PM) Department of Bi- 


ology. 


*NHI | 
(PD) Department of | 


Smith, I. L. 
*athology. 
*NCI 


Columbus 


Ohio State University 
Wikoff, H. Significance of hyalu- 
ronidase in aqueous humor of eye. 
NINDB—$4,075 
Worden, R. E. Evaluation of cold 
analgesia in rehabilitation. 
NINDB—$10,000 
Newman, M. S. Synthetic studies 
of steroids. 
NCI—$6,480 


Frajola, W. J. Cytochemistry of 
neoplastic lymph node cells. 
NCI—$13,356 
Lessler, M. A. Microcolorimetric 
differentiation of nucleic acids. 
NCI—$3,499 
DeLong, D. M. Behavior of lar- 
val and-adult mosquitoes. 
DRG—$9,410 
Fox, A. S. Immunogenetics of 
Brosophila and Neurospora. 
DRG—$9,000 
Green, E. L. Genetics of skeletal 
variations. 
DRG—$4,223 
Pressey, S. L. Factors leading to 
adjustment in old age. 
NIMH—$9,866 


Anno, K. (SP) Department of 
Chemistry. 


*DRG 
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Oxford 
Miami University 
Stark, O. K. Persistence of pneu- 
mococcal polysaccharide in tissues. 
NMI—$2,700 


OKLAHOMA 


Oklahoma City 
Oklahoma Medical Research Foun- 


dation 
Reifenstein, E., and Eliel, L. P. 
Modification of growth of cancerous 
and normal tissue. 
NCI—$24,732 
University of Oklahoma 
Bayley, R. H. 3-dimensional elec- 
trocardiography. 
NHI—$4,968 
Hopps, H. C. Nature and patho- 
genesis of glomerulonephritis. 
NHI—$4,500 
Bayley, R. H. New method of 
measuring peripheral circulation, 
NHI—$4,268 
Faulkner, K. K. (PM) Depart- 
ment of Physiology. 
*DRG 


Stillwater 
Oklahoma Agricultural and Me- 
chanical College 
MacVicar, R. W. Amide nitrogen 


metabolism in animal tissues. 
DRG—$3,500 


OREGON 


Corvallis 


Oregon State College 
Cheldelin, V. H. Studies of con- 
jugated forms of pantothenic acid. 
DRG—$6,000 


Eugene 


University of Oregon 
Reithel, F. J. Carbohydrate me- 
tabolism in lactating mammary 
gland. 
NCI—$5,097 
Scheer, B. T. Anesthetic vapors 
and action on nerve. 
NINDB—$6,480 


Portland 
University of Oregon 
Heller, C. G. Study of sterility in 


man. 
NIAMD—$6,480 


| 
| 








West, E. S. Metabolic inhibitors 
and diabetic ketosis. 
NIAMD—$5,383 
Brookhart, J. M. The pyramidal 
system of brain and spinal cord. 
NINDB—$4,995 
Tunturi, A. R. Physiology of 


auditory cortex. 
NINDB—$38,000 


Snyder, M. L. Laboratory tests 
for caries activity. 
NIDR—$12,000 


Pearson, A. A. The development 
of the nervous system in man, 


DRG—$3,200 
PENNSYLVANIA 
Bryn Mawr 
Bryn Mawr Hospital 
Strumia, M.M. Methods of prepa- 


ration and storage of whole blood. 
NHI—$32,940 


Philadelphia 


Academy of Natural Sciences 
Patrick, R. Median tolerance 
limit or organisms in a stream. 
NMI—$12,500 
Children’s Hospital 
Scott, T. F. M. Development of 
the virus of herpes simplex. 
NMI—$13,998 


Werner, H. Virus-host studies in 
influenza-chick embryo system. 

NMI—$17,496 

Karush, F. Interactions of pro- 


teins with small molecules. 
NHI—-$8,100 


Hahnemann Medical College and 
Hospital 
Alper, C. The chemistry of serum 
tributyrinase. 
DRG—$5,610 


Institute for Cancer Research and 
Lankenau Hospital Research 
Institute 

Toennies, G. Sulfur-containing 
components of nucleoproteins. 
NCI—$11,660 


Stekol, J. A. Amino acid intercon- 
versions in tumorous animals. 
NCI—$13,900 
Lavine, T. F. Studies on sulfur 
compounds of biological interest. 
NCI—$2,700 


Public Health Reports 





+ 


a 


p 


tr 


ti 
ce 


io 














Patterson, A. L. Crystallography 
of biological systems. 
NCI—$19,336 
Weinhouse, 8S. Intermediary me- 
tabolism of neoplastic tissues. 
NCI—$9,676 
Weinhouse,_ S. Intermediary 
fatty acid metabolism of normal and 
neoplastic tissues. 
NCI—$10,000 


Toennies, G. Folic acid and re- 
lated compounds in human blood. 
NCI—$14,850 
Institute of the Pennsylvania Hos- 
pital 
Jatson, R. E. Influence of early 
environment on behavior and neu- 
rosis. 
NIMH—$1,000 
Jefferson Medical College 
Hausberger, F. X. Insulin secre- 
tion by the beta cells. 
NIAMD—$4,929 
Angel, J. L. Man’s structure in 
relation to chronic diseases. 
NIAMD—$5,837 
Town, A. E. Ocular changes in 
alloxan diabetes. 
NINDB—$4,000 
Wagman, I. H. Neuromuscular 
system during growth. 
NINDB—$7,965 
Stasney, J. Transmission of neo- 
plasms by cell fractions. 
NCI—$6,580 
Gibbon, J. H., Jr. Electrolyte dis- 
tribution after pneumonectomy. 
NCI—$6,700 
Waldron, J. M. Blood coagula- 
tion response in patients with can- 
cer, 
NCI—$3,925 


Friedman, M. H. F. Histophys- 
iology of gastric secretion. 


NCI—$3,800 | 


Paschkis, K. E., and Cantarow, A. 
Metabolism of steroid hormones. 
NCI—$8,190 
Tocantins, L. Nature of anti- 
cephalin activity of blood. 
DRG—$10,962 


D’Angelo, S. A. Thyroid-pitui- 
tary interaction. 

DRG—$8,100 

Pearlman, W. H. Jn vitro me- 


tabolism of progesterone. 
DRG—$4,190 
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Pearlman, W. H. Estrogen me- 
tabolism in human pregnancy. 
DRG—$5,562 
Wagman, I. H., Waldman, J., and 
Naidoff, D. Clinical application of 
the electroretinogram. 
DRG—$11,583 
Alpers, B. J. Radioactive mate- 
rial to localize brain tumors. 
DRG—$11,566 


Gibbon, J. H., Jr. Development 
of a mechanical heart and lung. 
NHI—$31,935 


Gibbon, J. H., Jr. Respiratory 
acidosis in surgical operations. 
NHI—$2,602 
Schroy, P. C. (PM) Department 
of Anatomy. 
*NHI 


Philadelphia General Hospital 


McMillan, T. M. Studies on serum 
potassium. 
NHI—$15,000 


Temple University 
Harrison, J. A. Cytology of sero- 
logical reactions in the Salmonella. 
NMI—$8,985 


Oppenheimer, M. J. Electroky- 
mography. 

NHI—$17,705 

Ellis, S. Chemistry of actions of 
acetylcholine and epinephrine. 

NHI—$8,535 

Bobb, J. R. Relation of arterio- 
venous fistulae to endocarditis. 

NHI—$4,500 


University of Pennsylvania 
Hollander, J. L. Compound F in 
the rheumatoid arthritic joint. 
NIAMD—$10,000 


Lilly, J. C. Electrical activity of 
central nervous system. 

NINDB—$6,000 

Sprague, J. M. Secondary sen- 


sory systems of spinal cord. 
NINDB—$4,999 


Comroe, J. H., Jr. 

neuromuscular system. 

NINDB—$5,000 

Piatt, J. Regeneration of the 
spinal cord in amphibia. 

NINDB—$3,134 

Liu, C. N. Regeneration within 


the central nervous system. 
NINDB—$7,925 


Peripheral 





Chambers, W. W. Production 
and control of abnormal muscle tone. 
NINDB—$8,097 





Heilbrunn, L. V. Relation of cell 
division to colloidal change. 
NCI—$13,876 
Coman, D. R. Mechanisms of in- 
vasive growth. 
NCI—$40,072 
Breedis, C. 


plasms. 


Blood supply of neo- 


NCI—$4,979 
Gurin, 5S. Biosynthetic com- 
pounds and malignancy. 
NCI—$13,932 
Allam, M. W. The transmissibil- 
ity of malignant neoplasms. 
NCI—$12,000 
Urbach, F. Effect of agents on O, 
tension in neoplasms, 
NCI—$7,023 


Krogman, W. M. Growth changes 


in head, face, and teeth during 
changing dentition. 
NIDR—$17,450 


Aronson, J. D. Pathogenesis of 
experimental tuberculosis. 
NMI—$12,500 
Kligman, A. M. Pathogenesis of 
ringworm infections. 
NMI—$8,575 


Stadie, W. C. Effect of insulin 
and metabolic reactions in vitro. 
DRG—$19,359 
Chance, B. Mechanism of action 
of iron porphyrin enzymes. 
DRG—+$10,000 
Cantino, E. C. Physiology, mor- 
phogenesis, and sex in Blastocladi- 
ella. 
DRG—$4,790 


Human apocrine 


Shelley, W. B. 
sweat gland. 
DRG—$5,877 


Shelley, W. B. A new group of 
hair-growth inhibitors. 
DRG—$9,731 
Jeffers, W. A. Role of adrenal 
function in hypertension. 
NHI—$7,560 
Kay, C. F. Theory of electrocar- 
diography. 
NHI—$14,985 
Elkinton, J. R. Electrolyte dis- 
turbances in cardiovascular disease. 
NHI—$27,486 
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Jeffers, W. A. Cerebral circula- 
tion in hypertension. 


NHI—$9,962 | 


Montgomery, H. Oxygen tension 
and metabolism in skin. 
NHI—$6,058 


Clark, J. K. Physiologie aspects | 


of kidney disease. 
NHI—$19,570 


Comroe, J. H., Jr. Inert gas ex- 
change in pulmonary function. 
NHI—$10,000 


Comroe, J. H., Jr. Regional cir- 
culation in health and disease. 
NHI—$11,999 


Montgomery, H. Study of vaso- 
dilator drugs. 


NHI—$7,102 


Ravdin, I. S., and Rhoades, J. E. 
Preservation ef blood elements and 
derivatives. 


NHI—$27,500 


Piersol, G. M. Electrical imped- | 
ance of blood. 
NHI—$9,796 


Gray, A. I. 


Immunology. 


(PM) Department of 


*NMI 


Paucker, K. (PM) Department 
of Hygiene and Public Health. 


*NMI | 

Saul, G. B. (PM) Department of | 
Zoology. 
*NCI | 

West, J. W. (PM) Department of | 


Pharmacology. 
*NHI 


Jackson, S. W. 
ment of Microbiology. 


(PM) Depart- 


*NIDR 


Levenberg, B. (PM) Department 
of Physiological Chemistry. 
*DRG 


Brill, A. S. 


siophysics. 


(PM) Department of 


*DRG 


Belsky, M. M. 


of Botany. 


(PM) Department 


*DRG 


Cooper, C. (PM) Department of 
Physiological Chemistry. 
*DRG 
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Pittsburgh 


| Duquesne University 


Gawron, O., and Schreiber, K. C. 
The sterochemistry of the cisaconi- 
tase system. 

DRG—$4,250 
Mercy Hospital 

Foldes, F. F. 

agents and muscle relaxants. 
DRG—$5,200 
University of Pittsburgh 

Reyer, R. W. Experimental study 

of lens induction in amphibians. 
NINDB—$3,500 

Olson, R. E. Metabolism of 

tumor and embryonic tissue. 
NCI—$10,750 
Studies of peptides 


Local anesthetic 


Hofmann, K. 
of high molecular weight. 
DRG—$5,940 


Danowski, T. S. Serum creatine 


tolerances in humans. 
DRG—$3,240 


Danowski, T. S. Thyroxine frac- 
tions of serum protein-bound iodine. 


DRG—$2,800 | 


Fischer, M. A. 


DRG—$7,000 
Lauffer, M. A., and Hanig, M. 


Blood lipoproteins and atherosclero- 
sis, 


NHI—$40,5S4 


Danowski, T. S. ACTH-cortisone 
therapy in rheumatic fever. 
NHI—$3,240 


Danowski, T. S. Efficiency of 


eation exchangers. 
NHI—$3,672 
Vascular re- 


Belding, H. S. 


| sponses to thermal stress related to 


age. 
NHI—$8,649 


State College 


Pennsylvania State College 
Pepinsky, R. Analysis of metabo- 
lic factors by X-ray diffraction. 
NIAMD—$30,000 
Frings, H. Reception of sonic 
waves by insects. 





DRG—$4,320 


Grutter, F. (PM) Department of 
Bacteriology. 


*NCI 


Serum and liver 
| proteins in choline deficiency. 








RHODE ISLAND 


Kingston 
University of Rhode Island 


Hartung, E. W. Tumor incidence 
in Drosophila melanogaster. 
NCI—$600 


Providence 


Brown University 
Wilson, J. W. 


ena in liver cells. 


Nuclear pnenom- 


NCI—$14,097 





Chase, H. B. Hair and skin cycles 
as related to radiation. 

NCI—$7,100 

Stuart, C. A. sacterial trans- 


formation colony variants. 
NMI— 34,666 
Edds, M. V., Jr. Recovery of par- 
tially denervated muscles. 
DRG—$4,250 
Argyris, T. S. (PM) Department 
of Biology. 
*NCI 


SOUTH CAROLINA 


Charleston 


Medical College of the State of 
South Carolina 
Boltjes, B. H. An antigenic anal- 
ysis of H. pertussis. 
NMI—$8,440 
Goldberg, J. Antigenic homo- 
geneity and serology of D. granu- 
lomatis. 
NMI—$5,250 
Kind, L. S. Consequences of per- 
tussis immunization. 
NMI—$5,974 
Taber, E. Endocrine influencing 
differentiation. 
DRG—$5,000 
Brown, J. M. Effects of anesthe- 
tie agents on the heart. 
NHI—$4,138 
Horres, A.D. (PM) Department 
of Physiology. 
*NHI 


SOUTH DAKOTA 


Vermillion 


University of South Dakota 
Krueger, K. K. Respiration and 
metabolism of Paramecium cauda- 


tum. 
DRG—$2,198 


Public Health Reports 




















TENNESSEE 
Memphis 


University of Tennessee 
Scheibel, A. B. Anatomy of neu- 
ropil areas, 
NINDB—$8,100 


Wood, J. L. 


Bush, M. T. 


| properties of bacterial viruses, 


Sulfur in the me- | 


tabolism of aromatic hydrocarbons. | 


NCI- 


Measurements of 


$5,400 
Quigley, J. P. 


intra-abdominal pressures. 


DRG—$5,999 | 


Hardy, J. D. Metabolic reactions 


to staged operations. 


DRG—$8,991 | 


Jones, R. S. 
lagen on rheumatoid lesions. 
NHI—$6,000 
Etteldorf, J. N., and Hughes, J. G. 
Hypertension in acute (juvenile) 
nephritis. 
NHI—$12,026 
Little, R. C. 
strain. 
Houck, C. R. Chronic biochemi- 
eal consequences of double nephrec- 
tomy. 


NHI 
(PM) Department 


-$3,129 


Cooley, S. L. 
of Chemistry. 


*DRG 
Nashville 
Fisk University 
Fuson, N., and Josien, M. L. 


spectrometry of compounds 


In- 
frared 


related to cancer. 


Effect of right heart 


Effect of altered col- | 


NHI—$1,499 | 


NCI—-$10,800 


Meharry Medical College 
West, H. D. Metabolism of bi- 
phenyl and related compounds. 
NCI—$4,000 
Burgess, L. E. Physiological role 
of three pterine. 
DRG—$4,500 
Vanderbilt University 
Darby, W. J. Nutrition in preg- 
nancy, 
NIAMD—$4,600 
Ward, J. W. Extrapyramidal 
pathways of brain and spinal cord. 
NINDB—$8,024 
Touster, O. Factors in the bio- 
synthesis of ergothionine. 
NCI—$4,065 
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NMI—$6,481 


Goodpasture, E. Mutation 
fowl-pox virus. 


NMI—$4,644 


Bush, M. T.  Barbituric acid 


anesthetics. 
DRG—$5,643 


Meng, H. C. 


alimentation. 


Complete parenteral 


The growth and | 


of | 


NHI—$6,642 | 


Copple, G. E. Determinants of 


I. Q. changes in retarded children. 

NIMH—$5,.08 

Rosenberg, D. (PM) Depart- 
ment of Psychology. 

*NIMO 

Eastes, F. E. (PM) Department 


of Chemistry. 


TEXAS 
Abilene 


Abilene Christian College 
Dunn, F. W. Preparation 
properties of peptide a 


and 
nalogues, 


DRG—$4,280 


Austin 


Texas State Board of Health 
Irons, J. V.. Chick-embryo-mem- 
brane culture smallpox vaccine. 
NMI—$9,115 
University of Texas 
Steel, E. W. Effect of sewage ir- 
rigation on soils. 
DRG—$2,300 
Snell, E. E. Nutritive 
ments of microorganisms. 
DRG—$7,268 
(PM) Department 


require- 


Hagy, G. W. 


| of Zoology. 


*NCI 
College Station 


Texas Agricultural and Mechanical 
College 
Couch, J. R. Nutritional require- 
ments of the embryo. 
DRG—$2,500 


Dallas 


Southwestern Medical School 
Muirhead, E. Kidney transplants 
in experimental hypertension. 


*NCI 


Wilson, B. J., and Reid, A. F. 
Factors infiuencing blood volume. 
NHI—$11,680 
Clayton, R. S. Tagged and iodi- 
nated agents in nerve disorders. 
NINDB—$3,000 
Denton 
Texas State College for Women 
Mack, P. B. Skeletal growth and 
maturation of children. 


NIAMD—$10,000 


Galveston 
University of Texas 

Schneider, M., and Finerty, J. C. 
Radiation protection by postirradia- 

tion parabiosis. 
NCI 
Gingrich, W. D., and Box, E. D. 
Chemotherapy of avian and rodent 


$5,670 


malaria. 
NMI—$1,991 
Micks, D. W. 
mosquitoes to malarial parasites. 
NMI—8$5,940 


Susceptibility of 


Blocker, T. G., Jr. 


tabolism in burns. 


Protein me- 
DRG—S20,000 


Houston 


Baylor University 


NHI—$10,692 | 


Williams, R. P. 
chemical mutants of B. anthracis. 
NMI 


Neurogenie factors, 


Virulence of bio- 


$8,046 


Moyer, J. H. 


renal function and acute anuria. 


DRG—-$2,359 
Moyer, J. H. Investigation of 
cerebral blood flow changes. 
NHI—$2,592 
Rice Institute 
Eulinger, M. G. Biogenesis of 
L-5-vinyl-2-thiooxazolidone. 
NIAMD--$2,160 
Daugherty, J. W. Amino acid 


metabolism of helminth parasites, 
NMI—$6,210 


University of Texas 


Wynne, E. S. Physiological 
studies on spore germination. 


NCI 
Fletcher, G. H. Clinical investi- 
gation of a 22 mev betatron. 


$1,400 


NCI—$39,276 
Russell, W. O., and Wynne, 
E. S. Possible viral causes of ocu- 


lar carcinoma. 
NCI—$10,152 
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Prairie View 


Prairie View Agricultural and Me- 
chanical College 
High, E.G. Kidney Vitamin A. 
DRG—$5,000 


UTAH 


Provo 


Brigham Young University 
Beck, J. V. Purine metabolism of 
Clostridium acidiurici. 
NCI—$3,000 


Salt Lake City 


University of Utah 
Wintrobe, M. M. 
trophy. 


Muscular dys- 


NIAMD—$90,000 


Goodman, L. S. Physiology and 
therapy of convulsive disorders. 

NINDB—$13,986 

Borison, H. L., and Goodman, 

L. S. Pharmacology and physiology 


of brain stem. 
NINDB—$7,284 


Swinyard, C. A. Mastication in 
cerebral palsy and poliomyelitis. 


NINDB—$9,973 


Samuels, L. T. Steroids in rela- 
tion to carcinogenesis. 
NCI—$10,935 


Plenk, H. P. Mechanism of radia- 
tion induced leukemia. 
NCI—$3,000 


Bowers, J. Z. Effects of ionizing 
radiation on subhuman primates. 
NCI—$24,732 
Gebhardt, L. P. Virulence mecha- 
nism of pathogenic fungi. 
NMI—$6,583 
Marcus, S. Improved resistance 
of radiated animals to infection. 
NMI—$6,750 
Wintrobe, M. M. Pathogenesis of 
anemia associated with infections. 
DRG—$33,264 
Dickman, S. R. Aconitase. 
DRG—$6,500 
Davenport, H. W. Physiology 
and biochemistry of gastric acid. 
DRG—$4,957 


Hecht, H. H. Pathological phys- 
iology of polycythemia. 
NHI—$12,526 
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Kelley, V. C. Relation of en- 


zymatie phenomena to rheumatic 
fever. 

NHI—$16,116 

Fingl, E.G. (PD) Department of 


Pharmacology. 
*NHI 


Kato, H. P. (PM) Department of 
Chemistry. 
*DRG 


Plager, J. E. (PM) Department 


of Biochemistry. 
*NIAMD 


Van Orden, H. O. (SP) Depart- 
ment of Hereditary and Metabolic 
Diseases. 


*DRG 


Bush, J. A. (PD) Department of 


Medicine. 
*NHI 


VERMONT 


Burlington 


University of Vermont 
Pearson, B. Cell changes in car- 
cinogenesis. 
NCI—$15,000 
Lepeschkin, E.  Electrocardio- 
graphie study of exercise effects. 
NHI—$9,000 
Spelman, J. W. Pathogenesis of 
thrombosis. 


NHI—$4,840 | 


Winooski Park 


St. Michael’s College 
Sullivan, T. D. Effects of sul- 
pkydryl on ascites tumor. 
NCI—$9,918 


VIRGINIA 


Arlington 


Anderson Orthopedic Hospital 
Mosiman, R. S. Bone growth. 
DRG—$8,499 


Blacksburg 
Virginia Polytechnic Institute 
Ripley, P. A. (PB) Department 
of Chemical Engineering. 
*NMI 
Charlottesville 


University of Virginia 


Leavell, B. S. Determination of 


trace elements in human blood. 
DRG—$3,000 











Watts, D. T. Sympathico-adrenal 


function. 
DRG—$5,940 


Volk, W. A., and Feller, A. E. In- 
termediary metabolism of Propioni- 


bacterium pentosaceum. 
DRG—$4,806 


Lowrance, P. Electrophoretic pat- 


terns of plasma proteins. 
NHI—$4,644 


Suter, C. G. 


of Neurology. 


(PD) Department 


*NIMH 


Rathbun, D., Jr. (PD) Depart- 


ment of Medicine. 
*NHI 


Richmond 


Virginia Medical College 
Clayton, C. C. Minerals in car- 
cinogenesis. 
NCI—$4,500 
Williams, G. Z. Effect of can- 
cerocidal agents and radioisotopes 
on intraperitoneal tumors in mice. 
NCI—$8,014 
Kreshover, S. Prenatal influences 
on the development of teeth. 
NIDR—$7,697 
Huf, E. G. Electrolyte effects on 


membrane potentials. 
DRG—$4,657 


Evans, E. I. Fate of preserved 
red cells in surgical patients. 
NHI—$46,022 


WASHINGTON 


Pullman 


| State College of Washington 


Stacy, G. W. Cortical hormone 


analogs. 


NIAMD—$3,075 


Dunstan, G. H. 
waste disposal. 


Microbiology of 


NMI—$6,863 


Johnson, O. H. Destruction of 
botulism toxin in drinking water. 
NMI—$3,610 
Morath, R. J. (PM) Department 
of Chemistry. 
*DRG 


Rorem, E. S. (PM) Department 
of Bacteriology. 


*DRG 


Public Health Reports 

















Seattle 
King County Central Blood Bank, 


Inc. 
Czajkowski, J. R., and Finch, 
C. A. Packed erythrocytes as trans- 
fusion media. 


NHI—$4,454 
University of Washington 
Moll, F. C. Experimental hyper- 


sensitivity. 
NIAMD—$9,450 


Ward, A. A., Jr. Seizure mecha- 


nisms. 
NINDB—$9,000 


Blandau, R. J. Advanced cyto- 
logical studies in blood. 
NCI—$4,390 


DeMarsh, Q. B. Effects of oxy- 
steroids on leukemic tissue. 
NCI—$15,724 
Woodbury, J. W. Effects of 
radiations on cell potentials. 
NCI—$6,079 
Fletcher, T. L. Fluorene and 
aminofluorene derivatives. 
NCI—36,210 
Kirby, W. M. M. Antibiotics, K. 
pneumoniae, and resistant staphylo- 
cocci. 


NMI—$5,000 


Finch, C. A. Iron metabolism. 


DRG—$10,476 
Bennett, H. S. Optical properties 


of muscle. 
DRG—$6,480 


Neurath, H. Proteolytic enzymes 
and their substrates. 
DRG—$8,640 


Blandau, R. J. Effect of ovum 
age on the process of fertilization. 
DRG—$10,820 
Weiser, R. S. Nature of auto- 
antibodies in hemolytic anemia. 
DRG—$12,528 
Ray, R. D. Bone grafts. 
DRG—$10,082 
Harkins, H. N., and Kanar, E. A. 
Effect of gastrojejunostomy upon 
gastrie secretion. 


DRG—$3,094 


Storlazzi, M. Determination of 
ozone in air. 


DRG—$3,240 
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Sand, O. P. Curriculum research 
and evaluation in nursing education. 
DRG—$28,836 
Rushmer, R. F. Heart physiology 
studied by X-ray motion pictures. 
NHI—$10,000 
Dandliker, W. B., Hanahan, D. J., 
Huennekens, F. M., Krebs, E. G., 
and Neurath, H. Enzymatic com- 
ponents of human blood. 
NHI—$34,970 
Chappelle, E. W. (PB) Depart- 
ment of Biochemistry. 
*NHI 


Moore, H. G. (PD) Department 


of Surgery. 


*NCI | 


Nyhus, L. M. 
of Surgery. 


(PD) Department 


*DRG 

Ridgway, G. J. (PM) Depart- 
ment of Microbioligy. 

*DRG 


Curtis, W. (PD) Department of 


Microbiology. 
*DRG 


Gladner, J. A. 
of Biochemistry. 


(PM) Department 


*DRG 
WISCONSIN 


Madison 


University of Wisconsin 
Woolsey, C. N. Afferent and ef- 
ferent systems of mammalian brain. 
NINDB—$7,500 


Potter, V. R. Bichochemical syn- 
thesis connected with growth. 
NCI—$21,240 


Rusch, H. P. Metabolism of 
tumor resistance. 


NCI—$3,866 

Heidelberger, C. C-labeled car- 
cinogens., 

NCI—$8,154 

Lederberg, J. Genetics of bac- 


teria. 
NMI—$9,180 


Stahmann, M. A. Virus inhibitory 
activity of synthetic polypeptides. 
NMI—$6,000 


Brandly, C. A. Epidemiology 
and immunology of pneumonia- 
enteritis. 


NMI—$8,685 





Keitt, G. W. Venturia inaequa- 
lis—genetics, nutrition, pathogenic- 
ity. 

NMI—$8,467 

Lardy, H. A. Intermediary me- 
tabolism of carbohydrates. 

DRG—$8,100 


Shideman, F. E. Kidney perform- 
ance of osmotic work. 
DRG—$8,000 


Meyer, R. K., and McShan, W. H. 
Biological action of steroids. 
DRG—$11,772 
Skoog, F. K., and Gerloff, G. C. 
Nutrition of blue-green algae. 
DRG—$11,145 
Lalich, J. J. Pathogenesis of 
hemoglobinuric nephrosis. 
DRG—$4,860 
Strong, F. M. Chemistry and me- 


tabolism of pantothenic acid. 
DRG—$4,816 


McShan, W. H., and Meyer, R. K. 
Pituitary gonadotrophic hormones. 
DRG—$5,499 
Cohen, P. P. The enzymatic 
steps in the synthesis of citrulline. 
DRG—$6,750 
Wilson, P. W. Terminal respira- 
tory enzyme systems of bacteria. 
DRG—$10,584 
Anderson, L. Synthesis of some 
inosamine o-Glycosides. 
DRG—$5,400 


Wragg, L. E. (PM) Department 


of Anatomy. 
*NCI 


Moldave, K. 
of Oncology. 


(PD) Department 
*NCI 


Milwaukee 


Marquette University 
Saunders, J. W., Jr. Melanin pig- 
mentation in higher vertebrates. 
*NCI—$4,000 
Ryge, G. Study of microstructure 


of amalgam. 
NIDR—$3,390 


Quick, A. J. Prothrombin con- 
sumption time in hemophilia. 
DRG—$6,998 


Engstrom, W. W. Precursor 
steroids of urinary steroids. 


DRG—$2,000 
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HAWAII 


Honolulu 


Hawaii Board of Health 
Levine, M. Culture 

field identification of bacteria. 
NMI—$6,450 


PUERTO RICO 


media for 


Rio Piedras 


University of Puerto Rico 
Tyler, D. B. Naturally-occurring 
inhibitor-lysin systems. 


DRG—$1,990 | 


San Juan 


University of Puerto Rico 

Tyler, D. B. 
the developing brain. 

NINDB—$4,995 

Reinecke, R. M. 

organic metabolism. 

5,508 


DRG—$ 
BRITISH ISLES 


London 


Great Britain 
Council 
Werner, A. Y. 


of Physiology. 


*NHI | 
| of Neurology. 


Royal Cancer Hospital 
Haddow, A. 


sis and therapy of cancer. 


NCI—$10,000 | 
(PD) Department 


Shalek, R. J. 
of Liophysics. 
*DRG 
University of London 
Sommer, L.S. (PD) Department 


of Medicine. 


*NHI | 


Enzyme activity in 


The kidney in | 
| of Cytology. 


National Danish Association Against 


Medical Research | 


(PD) Department | 


Mechanisms of gene- 


CANADA 


Montreal 


| tional 


| McGill University 


Cameron, T. W. M. Biology of 
arctic sylvatic helminthiasis. 
NMI—$7,200 


Dilworth, M. 
of Neurology. 


(PD) Department | 
*NINDB 
Lesser, E. (PM) Department of 


Parasitology. 


*NIMH | 


| Union 


Internationale Contre le 
Cancer 


Maisin, J. 


coordination of 


To aid the interna- 

eancer re- 
search. 

NCI—$3,750 

University of Paris 

Boroughs, H. J. 

ment of Biophysics. 


(PD) Depart- 
*NCI 
GUATEMALA 


Guatemala City 


| Pan American Sanitary Bureau 


DENMARK 
Copenhagen 
Carlsberg Foundation 


Jensen, W. A. (PM) Department 


*NCI 


Rheumatic Diseases 
Jarlov, E. Analyses of tissue re- 
sponses to cortisone. 
NIAMD—$960 | 


University of Copenhagen 


Lennox, M. A. (SP) Department 


*NIMH | 


high altitudes. 


Farnsworth, S. Onchocerciasis 
and its vector in Guatemala. 
NMI—$42,700 


PERU 


ima 
Institute of Andean Biology 
Hurtado, A. Acclimatization to 
DRG—$23,600 
SOUTH AFRICA 


Johannesburg 


South African Institute for Medical 
Research 
Higginson, J., and Oettle, A. G. 


| A survey of malignant disease in 
| South African Bantu. 


FRANCE 
Paris 


Pasteur Institut 
Lwoff, A. Development of en- | 
zymes and viruses in bacteria. 


NCI—$12,000 


ry 


P 


| This list was prepared 


| sion of Research 


NCI—$3,600 


by the Divi- 
Grants, National 
Institutes of Health, Public Health 


Service. 


























